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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an active matrix 
drive liquid crystal panel which adopts TFT(thin film 
transistor) driving, etc., from decreasing in process yield 
and pixel aperture rate even when the pixels are made 
fine. 

SOLUTION: On a TFT array substrate 10, pixel 
electrodes 9a are connected to data lines 6a through 
contact holes 5 and driven through the data lines 6a and 
scanning lines 3a by using TFTs 30. A contact hole 8 for 
connecting a TFT 30 and a pixel electrode 9a is bored 
almost in the center between the data line 6a of its 
stage and an adjacent data line 6a\ 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ... a 

[Claim 1] Two or more scanning lines which cross on a substrate at two or more data lines and 
two or more of these data lines, The switching element connected to each aforementioned data 
line and each aforementioned scanning line, Two or more pixel electrodes which were connected 
to two or more aforementioned switching elements, and have been arranged in the shape of a 
matrix are prepared. It comes to connect the aforementioned pixel electrode with the 
aforementioned switching element through a contact hole, the aforementioned contact hole The 
electro-optics panel between the data line for supplying a picture signal to the aforementioned 
pixel electrode, and the data line concerned and the adjacent data line which is mostly punctured 
by the center position and is characterized by the bird clapper. 

[Claim 2] It is the electro-optics panel according to claim 1 which the capacity line which gives a 
predetermined storage capacitance to the aforementioned pixel electrode, respectively is mostly 
formed with the aforementioned scanning line on the aforementioned substrate at parallel, and is 
characterized by puncturing the aforementioned contact hole between the capacity line which 
adjoins each other, and the scanning line. 

[Claim 3] An electro-optics panel given in any 1 term of the claim 1 characterized by preparing a 
piling film directly under the aforementioned contact hole at least under the aforementioned 
switching element, or a claim 2. 

[Claim 4] The aforementioned switching element is an electro-optics panel given in any 1 term of 
the claim 1 which it consists of TFT, the source field of this TFT is electrically connected to the 
data line, and the drain field of this TFT is connected to the pixel electrode, has connected the 
aforementioned piling film with this drain field electrically, and is characterized by being an 
electric conduction film, or a claim 3. 

[Claim 5] The aforementioned piling film is an electro-optics panel given in any 1 term of the 
claim 1 characterized by being prepared in the position which does not lap with the 
aforementioned scanning line and a capacity line, or a claim 4. 

[Claim 6] The thickness of the aforementioned piling film is an electro-optics panel given in any 
1 term of the claim 1 characterized by being almost the same as that of the thickness of the 
aforementioned scanning line and a capacity line, or a claim 5. 

[Claim 7] The opening field of each pixel is an electro-optics panel given in any 1 term of the 
claim 1 characterized by having a flat-surface configuration symmetrical with a line to the 
aforementioned contact hole, or a claim 6. 

[Claim 8] An electro-optics panel given in any 1 term of the claim 1 characterized by preparing a 
micro lens in the position which counters each pixel electrode so that it may have a lens center 
in the central point of the opening field of the aforementioned pixel, or a claim 7. 
[Claim 9] Electronic equipment characterized by equipping any 1 term of a claim 1 or a claim 8 
with the electro-optics panel of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention belongs to the technical field of 
the electronic equipment using the electro-optics panel of an active-matrix drive method and 
this by TFT (TFT:Thin Film Transistor is called hereafter) drive etc., and belongs to the technical 
field of the electronic equipment using the electro-optics panel and this which do not cause 
decline in the process yield or a pixel numerical aperture even if a pixel turns minutely especially. 

[0002] 

[Description of the Prior Art] As the pixel electrode prepared in the shape of a matrix is 
conventionally shown in drawing 1 6 in electro-optics panels, such as a liquid crystal panel of an 
active-matrix drive method controlled by TFT which is a switching element, pixel electrode 9a 
electrically connected to much TFT30' and the TFT concerned through the contact hole 8 
corresponding to scanning-line 3a of a large number arranged in all directions, respectively, 
data-line 6a, and each of these intersections is prepared on the TFT array substrate. [ two or 
more ] each — TFT — 30 — ' — composition — a semiconductor — a layer — one — a — a 
channel — a field — one — a — ' (the drawing 1 6 left going-up slash section) — the scanning 
line — three — a — from — having projected — the gate — an electrode — three — a — ' — 
controlling — a picture signal — supplying — the data line — six — a — a contact hole — five 
— minding — electric — a semiconductor — a layer — one — a — the source Since especially 
pixel electrode 9a is prepared on the layer insulation film for insulating mutually various kinds of 
films which constitute wiring of TFT30\ data-line 6a, scanning-line 3a, etc., etc., and the pixel 
electrode 9a concerned, it is connected to the drain field of TFT30' through the contact hole 8 
punctured by the layer insulation film etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the technical field of a liquid crystal 
panel, in order to obtain high resolution quality of image, detailed-ization of a pixel pitch is 
accelerated [ the request to highly-minute-izing of a pixel is becoming strong steadily to be 
accelerated ] increasingly. Thus, when the pixel pitch L is narrowed and is made detailed as 
shown in drawing 1 6 in order to raise pixel density and to enable the display of a high definition 
picture, and since the size of a liquid crystal panel is miniaturized, the distance during [ various / 
which makes a non-opening field ] wiring will narrow. Moreover, there is a luminosity as an 
important element of a liquid crystal panel, and although this is realizable by raising the pixel 
numerical aperture which is a ratio of the opening field of the pixel to an image display field, if a 
pixel makes it detailed, since the field of TFT30' which is wiring and switching elements, such as 
data-line 6a and scanning-line 3a, will turn into a non-opening field, there is a certain fixed 
limitation in raising a pixel numerical aperture. Then, even if a pixel turns minutely, in order to 
raise a pixel numerical aperture, the interval of the contact hole 8 for connecting pixel electrode 
9a and TFT30\ and data-line 6a and scanning-line 3a will also narrow. Therefore, pixel electrode 
9a and various wiring may have connected too hastily, and the fatal pixel defect may have been 
produced. 



[0004] Moreover, it is also important to make TFT30' as a switching element detailed, and it is 
necessary it not only to narrow wiring width of face, such as data-line 6a and scanning-line 3a, 
but to attain detailed-ization respectively about the size of the contact hole 5 of the source field 
of semiconductor layer 1a, and data-line 6a, and the contact hole 8 of a drain field and pixel 
electrode 9a. Drawing 17 shows the cross section which met the D~D f line of drawing 16 , i.e., 
the cross section of TFT30\ and shows the process which punctures a contact hole 8. In 
drawing 1 7 (a), after forming the gate insulator layer 2 and the layer insulation films 4 and 7 on 
drain field 1e, as shown in drawing 17 (b), by exposing a resist 302 from the direction of a photo 
mask 303, in the case of the resist of a positive type, the resist 302 of the portion by which light 
was irradiated exposes, and a resist 302 is removed. However, the level difference of the layer 
insulation films 4 and 7 by gate electrode 3a poses a problem here. In order to attain detailed- 
ization of the size of TFT30', when puncturing a contact hole 8 to the latest of gate electrode 
3a\ by this level difference section, the scattered reflection of light arose in mask exposure, and 
the fault that a resist 302 will retreat in the direction of the arrow in drawing arose. The 
direction of the portion of a pattern without the chromium film 304 of the shading nature on a 
photo mask 303, i.e., the diameter by which the resist 302 was removed from the diameter of a 
pattern for contact hole puncturing, became large by this, it became larger than the diameter of 
a pattern for contact hole puncturing whose diameter of puncturing formed this on the photo 
mask 303 when it **********ed, as shown in drawing 17 (c), and there was a problem that 
detailed-izing of a contact hole 8 was difficult. 

[0005] Furthermore, the field which light penetrates like [ although improvement in the efficiency 
for light utilization which used the micro lens etc. is required under the request of high- 
definition-izing of the display image in the technical field of a liquid crystal panel or energy 
saving ] the conventional pixel shown in drawing 1 6 is a field which light penetrates [ the inside 
which it was specified with the 2nd shading film 22 formed on the opposite substrate, and was 
enclosed with the dashed line ]. Like the conventional example mentioned above, when the field 
which light penetrates is not an axial symmetry to the center of pixel opening, the effect of a 
micro lens cannot be harnessed in the maximum and use efficiency of an incident light cannot be 
acquired enough. 

[0006] Let it be a technical problem to offer electronic equipment equipped with the electro- 
optics panel which does not cause decline in the process yield or a pixel numerical aperture even 
if a pixel turns minutely, and the electro-optics panel concerned by making this invention in view 
of an above-mentioned trouble, and using comparatively easy composition. 
[0007] 

[Means for Solving the Problem] In order that an electro-optics panel according to claim 1 may 
solve the above-mentioned technical problem, the data line of plurality [ top / substrate ], Two 
or more scanning lines which intersect two or more of these data lines, and the switching 
element connected to each aforementioned data line and each aforementioned scanning line, 
Two or more pixel electrodes which were connected to two or more aforementioned switching 
elements, and have been arranged in the shape of a matrix are prepared. It comes to connect 
the aforementioned pixel electrode with the aforementioned switching element through a contact 
hole, and while the data line for supplying a picture signal to the aforementioned pixel electrode, 
and the data line concerned and the adjacent data line, it is mostly punctured by the center 
position, and the aforementioned contact hole is characterized by the bird clapper. 
[0008] The formation position of the contact hole punctured on a layer insulation film in order to 
connect the drain field and pixel electrode of TFT which are a switching element according to 
the electro-optics panel according to claim 1 Even if it can prevent the short circuit of the data 
line and a pixel electrode and a pixel turns minutely by [ between the data line for supplying a 
picture signal to a corresponding pixel electrode, and the data line concerned and the adjacent 
data line ] puncturing to a center position mostly, decline in the process yield or a pixel 
numerical aperture is not caused. 

[0009] It is characterized by puncturing the capacity line by which an electro-optics panel 
according to claim 2 gives a predetermined storage capacitance to the aforementioned pixel 
electrode on the aforementioned substrate in an electro-optics panel according to claim 1, 



respectively between the capacity line by which it is mostly prepared in parallel with the 
aforementioned scanning line, and the aforementioned contact hole adjoins each other, and the 
scanning line. 

[0010] According to the electro-optics panel according to claim 2, the contact hole for 
connecting a pixel electrode with TFT which is a switching element becomes possible [ doubling 
with the field which the disclination of the liquid crystal by pixel inter-electrode longitudinal 
direction electric field generates ] by preparing a contact hole between the scanning line and a 
capacity line, although the level difference configuration causes the disclination of liquid crystal. 
Thereby, the non-opening field which could not but shade when the disclination of liquid crystal 
occurred conventionally can be stopped to the minimum. Moreover, in order to hold the write-in 
charge of a pixel, the high electro-optics panel of display grace can be realized by forming the 
capacity line for forming the storage capacitance added to a pixel electrode in a disclination 
generating field, without reducing a pixel numerical aperture. Furthermore, since the contact hole 
is punctured using the space between the capacity line which adjoins each other, without facing 
across an opening field, and the scanning line, it can take the large opening field symmetrical with 
a line where the width of face of the direction which met the data line by the capacity line and 
the scanning line was specified in each pixel arranged in the shape of a matrix. Therefore, the 
use efficiency of light is improved as compared with the case where a contact hole is formed in 
the corner of each pixel like before. 

[0011] An electro-optics panel according to claim 3 is characterized by preparing a piling film 
directly under the aforementioned contact hole at least under the aforementioned switching 
element in an electro-optics panel given in any 1 term of a claim or a claim 2. 
[0012] According to the electro-optics panel according to claim 3, by laying a piling film under 
the semiconductor layer of TFT in the position which punctures the contact hole for connecting 
a pixel electrode with TFT which is a switching element, it can prevent so that it may not 
become a pixel defect, even if it runs through the semiconductor layer of TFT, in case a contact 
hole is punctured in an etching process. Since this becomes possible to thin-film-ize a 
semiconductor layer and a high-speed write-in property is acquired, the high electro-optics 
panel of a contrast ratio is realizable. 

[0013] The aforementioned switching element consists of TFT in an electro-optics panel given in 
any 1 term of a claim 1 or a claim 3, the source field of this TFT is electrically connected to the 
data line, it connects with the pixel electrode, the drain field of this TFT has connected the 
aforementioned piling film with this drain field electrically, and an electro-optics panel according 
to claim 4 is characterized by being an electric conduction film. 

[0014] According to the electro-optics panel according to claim 4, a piling film is electrically 
connected to the drain field of the semiconductor layer of TFT which is a switching element. As 
the quality of the material of a piling film, moreover, a polysilicon contest film and W (tungsten), 
By forming by electric conduction films, such as high-melting point metal membranes, such as Ti 
(titanium), Cr (chromium), Mo (molybdenum), and Ta (tantalum), or an alloy film of those Since 
the flow should be electrically taken though it runs through a semiconductor layer in case a 
contact hole is punctured in an etching process, a pixel defect is not produced. 
[0015] An electro-optics panel according to claim 5 is characterized by preparing the 
aforementioned piling film in the position which does not lap with the aforementioned scanning 
line and a capacity line in an electro-optics panel given in any 1 term of a claim 1 or a claim 4. 
[0016] According to the electro-optics panel according to claim 5, it lays so that it may not lap 
with the piling film prepared in the bottom of the drain field of the semiconductor layer of TFT, 
and the scanning line and the capacity line formed above the semiconductor layer concerned 
through a gate insulator layer. This means that the front face of the layer insulation film on the 
drain field of a semiconductor layer can be flattened mostly. Although this forms a resist mask in 
the field which does not remove a layer insulation film although a contact hole is punctured to 
the predetermined field of the aforementioned layer insulation film Since reflection of the light on 
the front face of a film can be suppressed and a resist will not retreat if flattening of the front 
face of a layer insulation film is carried out in case this resist mask is exposed at a 
photolithography process, the contact hole as a mask size can be formed mostly. Therefore, 



since the puncturing geometry of a contact hole does not spread, the fall of the yield by the 
pixel defect is not caused. Moreover, since-izing of the size of a contact hole can be carried out 
[ detailed ], detailed-ization of a pixel is attained and highly-minute-izing and a miniaturization of 
an electro-optics panel can be realized. 

[0017] In an electro-optics panel given in any 1 term of a claim 1 or a claim 5, as for an electro- 
optics panel according to claim 6, thickness of the aforementioned piling film is characterized by 
being almost the same as that of the thickness of the aforementioned scanning line and a 
capacity line. 

[0018] According to the electro-optics panel according to claim 6, it becomes possible by 
forming the thickness of a piling film almost identically to the thickness of the scanning line or a 
capacity line to make still flatter the front face of the layer insulation film on the drain field of 
TFT. By this, retreat of a resist mask can be prevented further, the size of a contact hole can be 
further made detailed, detailed-ization which is the further pixel is attained, and it is 
advantageous to highly-minute-izing and a miniaturization of an electro-optics panel. 
[0019] An electro-optics panel according to claim 7 is characterized by the opening field of each 
pixel having a flat-surface configuration symmetrical with a line in any 1 term of a claim 1 or a 
claim 6 to the aforementioned contact hole in the electro-optics panel of a publication. 
[0020] According to the electro-optics panel according to claim 7, since it is punctured by the 
line symmetric position to the center line of the opening field of each pixel, the contact hole 
which connects the drain field and pixel electrode of TFT electrically can take the large opening 
field symmetrical with a line located near the center in each pixel which is arranged in the shape 
of a matrix and has a square flat-surface configuration. And the level difference of the pixel 
electrode in the circumference of a contact hole serves as an axial symmetry to an opening field. 
Therefore, when clockwise liquid crystal is used, or when counterclockwise liquid crystal is used, 
the ease of occurring with the poor orientation of liquid crystal, such as a reverse tilt becomes 
almost the same. That is, if you use the liquid crystal of the surroundings, either, it becomes 
possible to prevent the situation which poor orientation generates notably, the liquid crystal of 
the surroundings of which can also be adopted equally, and it is convenient practically. Moreover, 
the use efficiency of light is improved as compared with the case where a contact hole is formed 
in the angle of each pixel like the conventional example shown in drawing 1 6 , and the optical 
irradiation field which is not a symmetrical form is formed in the opening field which is not an 
axial symmetry. 

[0021] It is characterized by an electro-optics panel according to claim 8 preparing a micro lens 
in the position which counters each pixel electrode in an electro-optics panel given in any 1 term 
of a claim 1 or a claim 7, so that it may have a lens center in the center line of the 
aforementioned opening field. 

[0022] According to the electro-optics panel according to claim 8, by doubling the central point 
of optical irradiation fields, such as a round shape by the micro lens, with the center line of the 
opening field of a pixel, the rate for which the optical irradiation field to the opening field 
concerned accounts can be raised, and efficiency for light utilization can be improved. Thereby, 
even if a pixel turns minutely, a bright electro-optics panel is realizable. 

[0023] Electronic equipment according to claim 9 is characterized by equipping any 1 term of a 
claim 1 or a claim 8 with the electro-optics panel of a publication. 

[0024] According to electronic equipment according to claim 9, electronic equipment is equipped 
with the electro-optics panel of the invention in this application mentioned above, even if a pixel 
turns minutely, it does not cause the fall of the yield, and its optical irradiation field to an 
opening field is large, and the bright high-definition image display of it becomes possible by the 
electro-optics panel by which the use efficiency of light has been improved. 
[0025] Such an operation and other gains of this invention are made clear from the form of the 
operation explained below. 
[0026] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained 
based on a drawing. In addition, the form of this operation explains, using a liquid crystal panel as 
an example of an electro-optics panel. 



[0027] (The 1st operation form of a liquid crystal panel) The composition of the 1st operation 
form of a liquid crystal panel is explained based on drawing 3 from drawing 1 . Drawing 1 is the 
representative circuit schematic having shown two or more pixels formed in the shape of [ which 
constitutes the image display field of a liquid crystal panel ] a matrix. Drawing 2 is the plan 
having shown two or more pixel groups adjoined on the TFT array substrate which constitutes a 
liquid crystal panel, and drawing 3 is a cross section between A-A' in drawing 2 , and it shows 
the structure of TFT as a switching element of a pixel. In order to make each class and each 
part material into the size of the grade which can be recognized on a drawing, scales are made 
to have differed for each class or every each part material in drawing 3 . 
[0028] First, data-line 6a to which two or more TFT30 for two or more pixels formed in the 
shape of [ which constitutes the image display field of the liquid crystal panel by the form of this 
operation ] a matrix controlling pixel electrode 9ato pixel electrode 9a to be shown in drawing 1 
is formed in in the shape of a matrix, and supplies a picture signal is electrically connected to 
the source of TFT30 concerned. The picture signal written in data-line 6a may be supplied to 
line sequential in order of S1, S2, — , Sn, and you may make it supply it for every group to two or 
more adjoining data-line 6a. Moreover, scanning-line 3a is electrically connected to the gate of 
the above TFT 30, and it is constituted so that it may be impressed by the scanning line 31 to 
predetermined timing and it may impress a scanning signal by line sequential in order of G1, G2, - 
-Gm in pulse. It connects with the drain of TFT30 electrically, and pixel electrode 9a writes in 
the picture signal supplied from the data line by closing the switch only during a fixed period in 
TFT30 which is a switching element to predetermined timing. The picture signal of the 
predetermined level written in liquid crystal through pixel electrode 9a is held during a fixed 
period between the counterelectrodes (it mentions later) formed in the opposite substrate (it 
mentions later). When a molecule group's orientation and order change with the voltage levels 
impressed, liquid crystal modulates light and enables a gradation display. According to the 
voltage impressed when it was a normally white mode, passage of this liquid crystal portion of an 
incident light is made impossible, if it is normally black mode, according to the impressed voltage, 
passage of this liquid crystal portion of an incident light will be enabled, and light with the 
contrast according to the picture signal will carry out outgoing radiation from a liquid crystal 
panel as a whole. Here, in order to prevent the held picture signal leaking, a storage capacitance 
70 is added to the liquid crystal capacity and parallel which are formed between pixel electrode 
9a and a counterelectrode. Thereby, it is improved further and a maintenance property can 
realize the high liquid crystal panel of a contrast ratio. In addition, it cannot be overemphasized 
that capacity line 3b which is wiring for forming capacity as a method of forming a storage 
capacitance 70 may be prepared, and capacity may be formed between scanning-line 3a of the 
preceding paragraph. 

[0029] Next, the composition of the 1st operation form of a liquid crystal panel is explained. 
[0030] According to the 1 st operation form, the flat-surface layout of the pixel which constitutes 
the image display field of a liquid crystal panel takes composition as shown in drawing 2 . 
scanning-line 3that is, more than one are arranged in two or more pixel electrode 9a prepared in 
the shape of a matrix, data-line 6a to which more than one are arranged in the direction of X, 
and each extends along the direction of Y, and the direction of Y, and each is prolonged along 
the direction of X — it is prepared Here, channel field 1a (the drawing 2 left riser slash section) 
of semiconductor layer 1a which constitutes TFT30 in the intersection of data-line 6a of eye SX 
watch and scanning-line 3a is formed, and the source field of TFT30 concerned is electrically 
connected to the bottom of data-line 6a by the contact hole 5. Moreover, the drain field of 
semiconductor layer 1a is installed to the latest of SX+1 position adjacent data-line 6a, and 
forms the 1f of the 1st storage-capacitance electrodes for adding capacity to a pixel. Between 
capacity line 3b, the 1f of the 1st storage-capacitance electrodes forms a storage capacitance 
by using a gate insulator layer as a dielectric. Capacity line 3b is installed in the direction of X to 
the outside of an image display field along with scanning-line 3a. Furthermore, if it installs from 
the drain field of semiconductor layer 1a similarly and the 1f of the 1st storage-capacitance 
electrodes is formed also in the bottom of data-line 6a of the self-stage, since a storage 
capacitance can be efficiently added in the non-light-transmission field of a liquid crystal panel 



called the wiring formation section, the capacity for holding the charge written in the pixel 
improves, and the high liquid crystal panel of a contrast ratio can be realized. In addition, in 
drawing 2 , though the relation (eye SX watch and SX+1 position) of data-line 6a becomes 
reverse, it is satisfactory in any way. 

[0031] Here, the contact hole 8 for connecting the drain field of semiconductor layer 1a and 
pixel electrode 9a is formed between wiring of scanning-line 3a and capacity line 3b. This can 
form a contact hole 8 to the field which could not but shade conventionally effectively by 
doubling with the same field as the disclination by the longitudinal direction electric field which 
produce the field which the disclination of liquid crystal generates with the level difference 
configuration of a contact hole 8 among adjacent pixel electrode 9a. Moreover, directly under a 
contact hole 8, you may prepare conductive piling film 13a, such as a polysilicon contest film, 
and high-melting point metal membranes, such as W (tungsten), Ti (titanium), Cr (chromium), Mo 
(molybdenum), and Ta (tantalum), or an alloy film of those as an etching stopper, in the portion 
surrounded by the thick line of drawing 2 . This is for making it not become a fatal pixel defect, 
even if it runs through semiconductor layer 1a, in case the contact hole 8 prepared in order to 
connect electrically the drain field of semiconductor layer 1a and pixel electrode 9a is punctured 
at an etching process, thereby, can realize thin film-ization of semiconductor layer 1a, and has 
the advantage which can form a semiconductor layer with little influence of the photoelectric 
effect to an improvement and light of transistor characteristics. In this case, it is formed and a 
part of piling film 13a [ at least ] becomes so that the formation field of a contact hole 8 may be 
surrounded, and it is made for scanning-line 3a and capacity line 3b not to lap with piling film 
13a. the field in which the electric conduction film concerned was prepared so that it might not 
lap with piling film 13a in either [ at least ] scanning-line 3a or capacity line 3b as shown in 
drawing 2 when there were few margins with a contact hole 8, scanning-line 3a, and capacity line 
3b — meeting — scanning-line 3a and capacity line 3b — being two-dimensional (superficial) 
you may make it make it become depressed Furthermore, even if a pixel turns minutely by 
[ between data-line 6a of eye SX watch adjoin each other in a contact hole 8 and data-line 6a / 
SX+1 position ] preparing in a center mostly, it becomes possible to prevent that data-line 6a 
and pixel electrode 9a connect too hastily, and **** defects by the defect of TFT30, such as a 
point defect and a line defect, can be reduced sharply. 

[0032] Moreover, it is made for an incident light not to be irradiated by the joint of direct channel 
field 1a' and the channel field 1a 1 concerned, a source field, and a drain field in the liquid crystal 
panel of the 1st operation form by [ of TFT30 ] forming a joint with channel field 1a 1 and the 
channel field 1a' concerned, a source field, and a drain field under the data-line 6a at least. 
Furthermore, so that a joint with channel field 1a' and the channel field 1a' concerned, a source 
field, and a drain field may not irradiate, even if there is little TFT30 1st shading film 11a, such as 
high-melting point metal membranes, such as W (tungsten), Ti (titanium), Cr (chromium), Mo 
(molybdenum), and Ta (tantalum), or an alloy film of those, and a polysilicon contest film, is 
prepared also in the lower part of TFT30 through the layer insulation film (the drawing 2 upward- 
slant-to-the-right slash section), [f such composition is taken, the leakage current produced 
when the light which penetrated pixel opening reflects with a polarizing plate etc. and irradiates 
TFT30 can be prevented. In order to raise efficiency for light utilization, even if this carries out 
incidence of the strong light, it means that the leakage current by the photoelectric effect of 
semiconductor layer 1a can be prevented, and is effective for the liquid crystal panel of a 
projector use especially. In addition, in order to prevent degradation of the transistor 
characteristics of TFT30, as for 1st shading film 11a, it is good to supply constant potentials, 
such as grounding potential. Under the present circumstances, if it is made to connect with 
constant potential lines, such as a power supply supplied to the circumference circuit 
established in the outside of an image display field, since neither the external circuit end- 
connection child of exclusive use nor leading-about wiring is needed, a deployment of the space 
of a TFT array substrate can be aimed at. 

[0033] Drawing 3 is the cross section which met the A-A' line of drawing 2 , and shows the 
structure of TFT30 and a storage capacitance 70 in three dimensions. It has TFT30 and LDD 
(Lightly Doped Drain) structure. Channel field 1a of semiconductor layer 1a in which a channel is 



formed of the electric field from scanning-line 3a containing a gate electrode, and scanning-line 
3a, Low concentration source field (source side LDD field) 1b of the insulating thin film 2 and 
semiconductor layer 1a and low concentration drain field (drain side LDD field) 1c containing the 
gate insulator layer which insulates scanning-line 3a and semiconductor layer 1a, It has 1d of 
high concentration source fields of semiconductor layer 1a, and high concentration drain field 1e. 
Data-line 6a is connected to 1d of high concentration source fields, and one to which it 
corresponds of two or more pixel electrode 9a is connected to high concentration drain field 1e. 
Low concentration source field 1 b and 1 d of high concentration source fields, low concentration 
drain field 1c, and high concentration drain field 1e are formed by doping the impurity ion the 
object for n types of predetermined concentration, or for p types to semiconductor layer la like 
the after-mentioned according to whether n type or a p type channel is formed. TFT of an n 
type channel has the advantage that a working speed is quick, and it is used in many cases as 
TFT30 which is the switching element of a pixel. Data-line 6a is constituted from the electric 
conduction film of shading nature, such as alloy films, such as metal membrane metallurgy group 
silicide, such as aluminum, by especially this operation form. Moreover, on scanning-line 3a, the 
insulating thin film 2, and the insulator layer 1 2 between the 1st layer, while [ the 2nd layer ] the 
contact hole 8 which leads to the contact hole 5 and high concentration drain field 1e which lead 
to 1d of high concentration source fields was formed, respectively, the insulator layer 4 is 
formed. Data-line 6a is electrically connected to 1d of high concentration source fields through 
the 1d [ of this high concentration source field ] contact hole 5. Furthermore, between data-line 
6a and the 2nd layer, on the insulator layer 4, while [ the 3rd layer ] the contact hole 8 to high 
concentration drain field 1e was formed, the insulator layer 7 is formed. Pixel electrode 9a is 
electrically connected to high concentration drain field 1e through the contact hole 8 to this high 
concentration drain field 1e. The above-mentioned pixel electrode 9a is prepared in the upper 
surface of an insulator layer 7 between the 3rd layer constituted in this way. Here, conductive 
piling film 13a is prepared directly under a contact hole 8 at the lower layer of high concentration 
drain field 1e of semiconductor layer 1a, and the high concentration drain field 1e concerned. 
Though high concentration drain field 1e of semiconductor layer 1a runs, since lower layer piling 
film 13a connects electrically by etching at the time of puncturing of a contact hole 8 by this, it 
does not become a fatal defect Moreover, it is better to arrange the thickness of scanning-line 
3a, capacity line 3b, and piling film 13a, since it is better to carry out flattening of the field which 
punctures a contact hole 8 as much as possible. Moreover, as shown in drawing 2 , piling film 13a 
is installed in the space between scanning-line 3a and capacity line 3b, and the flattest possible 
field is formed. If such composition is taken, since a level difference will not be produced on the 
front face of the lower layer layer insulation film of pixel electrode 9a between the circumference 
of a contact hole 8, and wiring of scanning-line 3a and capacity line 3b, the field which the 
disclination of liquid crystal generates can be lessened as much as possible. This becomes 
possible to raise a pixel numerical aperture further. 

[0034] the gate electrode which TFT30 may have offset structure which does not drive impurity 
ion into low concentration source field 1b and low concentration drain field 1c although it has 
LDD structure as mentioned above preferably, and consists of a part of scanning-line 3a a 
mask — carrying out — high concentration — impurity ion — devoting oneself — self you 
may be self aryne type TFT which forms 1 d of high concentration source fields, and high 
concentration drain field 1e conformably 

[0035] Moreover, in the structure of TFT30 shown in drawing 3 , the gate electrode which 
consists of a part of two scanning-line 3a by which the same scanning signal is supplied through 
the insulating thin film 2 between 1d of high concentration source fields of TFT30 and high 
concentration drain field 1e is prepared so that it may become series resistance, and it is good 
also as TFT of dual gate (double-gate) structure. Thereby, the leakage current of TFT30 can be 
reduced. Moreover, if it has above-mentioned LDD structure or above-mentioned offset 
structure for TFT of dual gate structure, the leakage current of TFT30 can be reduced further 
and a high contrast ratio can be realized. Moreover, it not only can reduce a pixel defect sharply, 
but in the time of elevated-temperature operation, since the leakage current is low, the quality 
of image of a high contrast ratio is realizable [ with dual gate structure / it can give redundancy, 



and ]. In addition, the gate electrode prepared between 1d of high concentration source fields of 
TFT30 and high concentration drain field 1e cannot be overemphasized by that three or more 
are sufficient 

[0036] Although current occurs according to channel field 1a' of semiconductor layer 1a, and the 
photo-electric-translation effect which contest polysilicon has when light carries out incidence 
of low concentration source field 1b, the low concentration drain field 1c, etc. and the transistor 
characteristics of TFT30 generally deteriorate here Since data-line 6a is formed from the metal 
membrane of shading nature, such as aluminum, etc. with this operation gestalt so that 
scanning-line 3a may be covered from the bottom The light of the incident light (namely, drawing 

3 light from a top) to channel field 1a' of semiconductor layer 1a and low concentration source 
field 1b, and low concentration drain field 1c can be prevented effectively at least. Moreover, as 
mentioned above, to the TFT30 down side, since 1st shading film 1 1a is prepared, the incidence 
of the return light (namely, drawing 3 light from the bottom) to channel field 1a' of semiconductor 
layer 1a and low concentration source field 1b t and low concentration drain field 1c can be 
prevented effectively at least. 

[0037] Moreover, as shown in drawing 1 , the storage capacitance 70 is formed in pixel electrode 
9a, respectively. The 1f of the 1st storage-capacitance electrodes in which this storage 
capacitance 70 was more specifically installed from high concentration drain field 1e of 
semiconductor layer 1a, The 2nd storage-capacitance electrode which consists of an insulating 
thin film 2 as a dielectric film of a storage capacitance 70, and a part of capacity line 3b formed 
of the same process as scanning-line 3a, It consists of a part of pixel electrode 9a which 
counters capacity line 3b through an insulator layer 4, the insulator layer 7 between the 3rd 
layer, the insulator layer 4 between the 2nd layer, and the insulator layer 7 between the 3rd layer 
between the 2nd layer. Thus, since the insulating thin film 2 is made to intervene and the storage 
capacitance 70 is formed between the 2nd storage-capacitance electrodes which consist of a 
part of 1f of the 1st storage-capacitance electrodes, and capacity line 3b, even if duty ratio is 
small, a high definition display is enabled. Capacity line 3b is mostly prepared in parallel with 
scanning-line 3a, as shown in drawing 2 . Furthermore, like this operation form, between the 1st 
layer, an insulator layer 12 can function as a dielectric film, and can aim at increase of a storage 
capacitance 70 by preparing 1st shading film 1 1a in the bottom of the 1f of the 1st storage- 
capacitance electrodes through an insulator layer 12 between the 1st layer. A liquid crystal panel 
with thereby still higher quality-of-image grace is realizable. 

[0038] (Manufacture process of a liquid crystal panel) Next, the manufacture process of a liquid 
crystal panel with the above composition is explained with reference to drawing 7 from drawing 

4 . In addition, it is process drawing which drawing 6 makes each class by the side of the TFT 
array substrate in each process correspond to the A-A' cross section of drawing 2 from drawing 
4 , and is shown. Moreover, it is process drawing making drawing 7 correspond to the B-B' cross 
section of drawing 2 , and showing each class by the side of a TFT array substrate in it, and the 
process from (17) of drawing 6 is shown. In addition, in order to make each class and each part 
material into the size of the grade which can be recognized on a drawing in drawing 7 from 
drawing 4 , scales are made to have differed for each class or every each part material. 

[0039] First, with reference to drawing 6 , the manufacture process of the portion containing 
TFT30 corresponding to the A-A' cross section of drawing 2 is explained from drawing 4 . 
[0040] As shown in the process (1) of drawing 4 , the TFT array substrates 10, such as a quartz 
substrate and hard glass, are prepared. Here, preferably, annealing processing is carried out at 
inert gas atmosphere, such as N2 (nitrogen), and the elevated temperature of about 900-1300 
degrees C, and it pretreats so that distortion produced in the TFT array substrate 10 in the 
elevated-temperature process carried out behind may decrease. That is, according to the 
temperature by which high temperature processing is carried out at the maximum elevated 
temperature in a manufacture process, the TFT array substrate 10 is heat-treated at the same 
temperature or the temperature beyond it in advance. 

[0041] thus, the whole surface of the processed TFT array substrate 10 — metal alloy films, 
such as metal metallurgy group silicide, such as Ti (titanium), Cr (chromium), W (tungsten), Ta 
(tantalum), Mo (molybdenum), and Pb (lead), — sputtering — about 100-500nm thickness — the 



shading film 1 1 of about 200nm thickness is formed preferably In addition, when used for a use 
which carries out incidence of the quantity of light which is the grade which a cross talk does 
not generate, it is not necessary to form the shading film 11. 

[0042] Then, as shown in a process (2), 1st shading film 1 1a is formed by forming the mask 
corresponding to the pattern of 1st shading film 1 1a by the photolithography on the this formed 
shading film 11, and etching to the shading film 1 1 through this mask. Under the present 
circumstances, 1st shading film 11a may be formed in the shape of an island, and may be formed 
in the shape of stripes along with scanning-line 3a or data-line 6a. Moreover, if it forms in the 
shape of a grid as shown in drawing 2 t low resistance-ization of 1st shading film 1 1a can be 
attained. 

[0043] As shown in a process (3), by the ordinary pressure or reduced pressure CVD on 1st 
shading film 11a Next, TEOS (tetrapod ethyl orthochromatic silicate) gas, TEB (tetrapod ethyl 
boat rate) gas, TMOP (tetrapod methyl OKISHI force rate) gas, etc. are used. NSG (silicate glass 
film which includes neither boron nor Lynn), PSG (silicate glass film including Lynn), While [ the 
1st layer] consisting of silicate glass films, such as BSG (silicate glass film containing boron), 
and BPSG (silicate glass film containing Lynn and boron), a silicon nitride film, a silicon-oxide 
film, etc., an insulator layer 12 is formed. The thickness of an insulator layer 12 may be about 
800-1 500nm between this 1st layer. 

[0044] Next, as shown in a process (4), the electric conduction film 13 is formed by reduced 
pressure CVD or the spatter. The electric conduction film 13 consists of refractory metals, such 
as a polysilicon contest film, and W (tungsten), Ti (titanium), Cr (chromium), Mo (molybdenum), Ta 
(tantalum), or an alloy film of those, and, as for the thickness of the electric conduction film 13, 
it is good to make it become the same thickness as the scanning line and the capacity line which 
are formed at a back process. About this advantage, it mentions later. 

[0045] Next, as shown in a process (5), it leaves island-like piling film 13a directly under the 
drain field of pixel electrode 9a and semiconductor layer 1a at a back process by giving a 
photolithography process, an etching process, etc. In addition, even if piling film 13a is laid so 
that it may not become poor, even if the contact hole for connecting the drain field of a 
semiconductor layer with pixel electrode 9a electrically runs through the semiconductor layer 
concerned at the time of etching, and it lays it directly under the contact hole 5 for connecting 
with data-line 6a and the source field of a semiconductor layer electrically, it is satisfactory in 
any way. 

[0046] Next, as shown in a process (6), about 450-550 degrees C of amorphous silicon films are 
preferably formed comparatively on piling film 13a with the reduced pressure CVD (for example, 
CVD with a pressure of about 20-40Pa) using the mono-silane gas of flow rate about 400 to 600 
cc/min, disilane gas, etc. of about 500 degrees C in lowH:emperature environment. Then, in 
nitrogen-gas-atmosphere mind, at about 600-700 degrees C, preferably, solid phase growth of 
the polysilicon contest film 1 is carried out by ****** which performs annealing processing of 4 
- 6 hours for about 1 to 10 hours until it becomes the thickness of about 100nm preferably in 
about 50-200nm thickness. Under the present circumstances, when creating n channel type 
TFT30, you may dope slightly the impurity ion of V group elements, such as Sb (antimony). As 
(arsenic), and P (Lynn), with an ion implantation etc. Moreover, when using TFT30 as a p-channel 
type, you may dope slightly the impurity ion of HI group elements, such as B (boron), Ga (gallium), 
and In (indium), with an ion implantation etc. In addition, you may form the polysilicon contest 
film 1 directly by reduced pressure CVD etc. without passing through an amorphous silicon film. 
Or drive silicon ion into the polysilicon contest film deposited by reduced pressure CVD etc., 
once make it amorphous (amorphous-izing), it is made to recrystallize by annealing processing 
etc. after that, and the polysilicon contest film 1 may be formed. Moreover, annealing processing 
may be carried out by laser radiation, such as an excimer laser, and solid phase growth of the 
silicon nucleus may be carried out. 

[0047] Next, as shown in a process (7), semiconductor layer 1a of the shape of an island of a 
predetermined pattern is formed according to a photolithography process, an etching process, 
etc. Under the present circumstances, in order to improve the maintenance property of the 
channel field used as a switching element, and not only a source drain field but a pixel, the field 



of the 1f of the 1st storage-capacitance electrodes used as one electrode of the storage- 
capacitance electrode for adding capacity is formed collectively. 

[0048] Next, as shown in a process (8), a thermal oxidation film with a comparatively thin 
thickness of about 10-50nm is formed for semiconductor layer 1a the temperature of about 900- 
1300 degrees C, and by oxidizing thermally with the temperature of about 1000 degrees C 
preferably, a high-temperature-oxidation silicon film (HTO film) and a silicon nitride film are 
further deposited on the comparatively thin thickness of about 100-1000A by reduced pressure 
CVD etc., and the insulating thin film 2 with multilayer structure is formed. The insulating thin 
film 2 cannot be overemphasized by functioning as the gate insulator layer of TFT30, and a 
dielectric film of a storage capacitance 70. consequently, the thickness of semiconductor layer 
1a — the thickness of about 20-1 50nm — desirable — the thickness of about 35~50nm 
becoming — the thickness of the gate insulator layer 2 — the thickness of about 20-1 50nm — 
it becomes the thickness of about 30-1 OOnm preferably Thus, by shortening elevated- 
temperature thermal oxidation time, when using especially an about 8 inches large-sized 
substrate, the warp by heat can be prevented. However, you may form the insulating thin film 2 
with a single layer structure only by oxidizing the polysilicon contest film 1 thermally. Or in order 
to realize high pressure-proofing-ization of the insulating thin film 2, you may use a silicon 
nitride film. 

[0049] Next, as shown in the process (9) of drawing 5 , after depositing the polysilicon contest 
film 3 by reduced pressure CVD etc., thermal diffusion of the P (Lynn) is carried out and the 
polysilicon contest film 3 is electric-conduction-ized. Or you may use the doped silicon film 
which introduced P ion simultaneously with membrane formation of the polysilicon contest film 3. 
As shown in a process (10), scanning-line 3a of the **** predetermined pattern shown in 
drawing 8 and capacity line 3b are formed according to the photolithography process using the 
mask, an etching process, etc. The thickness of scanning-line 3a may be about 100-800nm. 
Under the present circumstances, the puncturing configuration of a contact hole can be 
prevented from spreading by making it the almost same thickness as the thickness of piling film 
13a. 

[0050] However, scanning-line 3a may be formed from a high-melting point metal membrane or 
metal silicide films, such as not a polysilicon contest film but W, Mo, etc., or may be formed in a 
multilayer combining these metal membranes or a metal silicide film, and a polysilicon contest 
film. In this case, if the 2nd shading film 22 shown in drawing 3 arranges scanning-line 3a as a 
shading film corresponding to some or all of a wrap field, it will also become possible to omit 
some or all of the 2nd shading film 22 by the shading nature which a metal membrane metallurgy 
group silicide film has. In this case, there is an advantage which can prevent decline in the pixel 
numerical aperture by the lamination gap with the opposite substrate 20 and the TFT array 
substrate 10 especially. 

[0051] next, as shown in a process (11), when setting TFT30 to n channel type TFT with LDD 
structure, in order to form low concentration source field 1b and low concentration drain field 1c 
in semiconductor layer 1a first, the impurity ion 300 of V group elements, such as P, is doped by 
low concentration by using scanning-line 3a as a diffusion mask (for example, P ion the dose 
of one to 3x1013-/cm2) Thereby, semiconductor layer 1a under scanning-line 3a becomes 
channel field 1a. Moreover, semiconductor layer 1a under capacity line 3b becomes the 1f of the 
1st storage-capacitance electrodes which use the insulating thin film 2 as a dielectric, and form 
a storage capacitance 70. In addition, you may drive in and form P ion etc. into low resistance 
beforehand into the portion which forms the 1f of the 1st storage-capacitance electrodes. 
[0052] next, after forming the resist layer 302 on scanning-line 3a with a mask with wide width of 
face rather than scanning-line 3a in order to form 1d of high concentration source fields, and 
high concentration drain field 1e as shown in a process (12), similarly the impurity ion 301 of V 
group elements, such as P, is doped by high concentration (for example, P ion — the dose of 
one to 3x1015-/cm2) Moreover, when using TFT30 as a p-channel type, the field of n channel 
type TFT30 is covered and protected by the resist, and a process (11) and (12) are repeated 
again. In order to form low concentration source field 1b, low concentration drain field 1c and 1d 
of high concentration source fields, and high concentration drain field 1e in semiconductor layer 



1a at this time, the impurity ion of III group elements, such as B (boron), is used and doped. 
Thus, when it considers as LDD structure, the advantage which can reduce the short channel 
effect is acquired. In addition, it is good also as TFT of offset structure, without, for example, 
doping low-concentration impurity ion, and it is good also as self aryne type TFT by the ion- 
implantation technology using P ion, B ion, etc., using as a mask the gate electrode which 
consists of a part of scanning-line 3a. 

[0053] In parallel to these processes, a circumference drive circuit with the complementary-type 
structure which consists of n channel type TFT and p-channel type TFT can be formed in the 
periphery on the TFT array substrate 10. Thus, with this operation form, it is the same process, 
circumference drive circuits, such as a data-line drive circuit and a scanning-line drive circuit, 
can be formed at the time of formation of TFT30, and it is advantageous on manufacture. 
[0054] Next, using an ordinary pressure or reduced pressure CVD, TEOS gas, etc., as shown in a 
process (13), while [ the 2nd layer ] consisting of silicate glass films, such as NSG, PSG, BSG, 
and BPSG, a silicon nitride film, a silicon-oxide film, etc., an insulator layer 4 is formed, so that 
scanning-line 3a and capacity line 3b may be covered. Between the 2nd layer, since the 
thickness of an insulator layer 4 does not make the capacity during wiring add, its comparatively 
thicker one is good and about 500-1 500nm is desirable. 

[0055] Next, after performing about 1000-degree C annealing processing about 20 minutes in 
order to activate semiconductor layer 1a as shown in a process (14) T the contact hole 5 to data- 
line 6a is formed by dry etching, such as reactive ion etching and reactant ion beam etching. 
Under the present circumstances, there is an advantage that the direction which punctured the 
contact hole 5 can make a puncturing configuration almost the same as a mask configuration by 
anisotropic etching like reactive ion etching and reactant ion beam etching. However, if it 
punctures combining dry etching and wet etching, since a contact hole 5 will be made in the 
shape of a taper, the advantage that the open circuit at the time of wiring connection can be 
prevented is acquired. Moreover, the contact hole for connecting with the wiring which does not 
illustrate scanning-line 3a can also be punctured to an insulator layer 4 between the 2nd layer 
according to the same process as a contact hole 5. 

[0056] Next, as shown in the process (15) of drawing 6 , it deposits preferably in about 100- 
800nm thickness by sputtering processing etc. on an insulator layer 4 between the 2nd layer at 
about 300nm as metal content films 6, such as low resistance metal metallurgy group silicide, 
such as aluminum of shading nature. 

[0057] Next, as shown in a process (16), data-line 6a is formed according to a photolithography 
process, an etching process, etc. If it forms by dry etching, such as reactive ion etching and 
reactant ion beam etching, as an etching process, over etching can be stopped and there is an 
advantage which patterning can improve precision as a mask size. 

[0058] Next, using an ordinary pressure or reduced pressure CVD, TEOS gas, etc., as shown in a 
process (17), while [ the 3rd layer ] consisting of silicate glass films, such as NSG, PSG, BSG, 
and BPSG, a silicon nitride film, a silicon-oxide film, etc., an insulator layer 7 is formed, so that a 
data-line 6a top may be covered. Between the 3rd layer, the thickness of an insulator layer 7 
has the comparatively thicker good one so that capacity may not be added between data-line 6a 
and pixel electrode 9a formed at a back process, and its about 500-1 500nm is desirable, 
moreover, the silicate glass film which constitutes an insulator layer 7 between the 3rd layer with 
the level difference of TFT30 which is wiring and a switching element since the disclination of 
liquid crystal may occur — replacing with — or — in piles — an organic film and SOG (spin-on 
glass) — a spin coat — carrying out — or — or CMP (Chemical Mechanical Polishing) 
processing may be performed and a flat film may be formed If such composition is taken, even if 
it becomes possible to reduce the generating field of the disclination of liquid crystal as much as 
possible and a pixel turns minutely, a high pixel numerical aperture is realizable. 
[0059] Next, as shown in a process (18), the contact hole 8 for carrying out electrical connection 
of pixel electrode 9a and the high concentration drain field 1e is formed by dry etching, such as 
reactive ion etching and reactant ion beam etching. Under the present circumstances, the 
advantage that the direction which punctured the contact hole 8 can make a puncturing 
configuration almost the same as a mask configuration by anisotropic etching like reactive ion 



etching and reactant ion beam etching is acquired. However, if it punctures combining dry 
etching and wet etching, since a contact hole 8 will be made in the shape of a taper, the 
advantage that the open circuit at the time of wiring connection can be prevented is acquired. 
Moreover, since not only high concentration drain field 1e of semiconductor layer 1a but piling 
film 13a which is an electric conduction film is laid directly under the puncturing field of a 
contact hole 8, even if it runs through semiconductor layer 1a, with a bird clapper, there should 
be nothing to a **** defect. Furthermore, by laying piling film 13a, since channel field 1a' of 
semiconductor layer 1a can thin-filrrrize, the property of an element can be improved. 
[0060] Next, between the 3rd layer, as shown in a process (19), as the transparent conductivity 
thin films 9, such as an [TO (Indium Tin Oxide) film, are deposited on the thickness of about 50- 
200nm and are further shown in a process (20) by sputtering etc., pixel electrode 9a is formed 
according to a photolithography process, an etching process, etc. on an insulator layer 7. In 
addition, when using the liquid crystal panel concerned for reflected type liquid crystal 
equipment, you may form pixel electrode 9a from an opaque material with high reflection factors, 
such as aluminum. In this case, in case an insulator layer 7 is formed between the 3rd layer, it is 
necessary to carry out flattening by CMP processing etc., and it is necessary to make pixel 
electrode 9a into the shape of a mirror plane. 

[0061] Then, after applying the application liquid of the orientation film of a polyimide system on 
pixel electrode 9a, the orientation film 23 shown in drawing 3 is formed by performing rubbing 
processing in the predetermined direction so that it may have a predetermined pre tilt angle etc. 
[0062] On the other hand, about the opposite substrate 20 shown in drawing 3 , a glass 
substrate etc. is prepared first, and after the 2nd shading film 22 carries out the spatter for 
example, of the metal chromium, it is formed through a photolithography process and an etching 
process. Moreover, the 2nd shading film 22 may form others, carbon, and Ti, such as Cr, nickel 
(nickel), and aluminum, from material, such as a black resin distributed to the photoresist 
[ metallic material ] In addition, if a shading film is formed on the TFT array substrate 10, since 
an opening field will be specified on the TFT array substrate 10, the 2nd shading film 22 on an 
opposite substrate becomes unnecessary, the lamination precision of the TFT array substrate 10 
and the opposite substrate 20 can be disregarded, and the liquid crystal panel with which 
permeability does not vary can be realized. 

[0063] Then, a counterelectrode 21 is formed by sputtering etc. all over the opposite substrate 
20 by depositing transparent conductivity thin films, such as ITO, on the thickness of about 50- 
200nm. Furthermore, after applying the application liquid of the orientation film of a polyimide 
system all over a counterelectrode 21, the orientation film 23 is formed by performing rubbing 
processing in the predetermined direction so that it may have a predetermined pre tilt angle etc. 
[0064] Finally the TFT array substrate 10 and the opposite substrate 20 in which each class was 
formed as mentioned above The gap material which consists of a glass fiber with the diameter of 
predetermined (for example, about 1-6-micrometer diameter), a glass bead, etc. is stuck by the 
sealant in which only the specified quantity was mixed so that the orientation film 23 may meet, 
by vacuum suction etc. The liquid crystal which comes to mix two or more kinds of pneumatic 
liquid crystals etc. is attracted, and the liquid crystal layer 50 of predetermined thickness is 
formed in the space between both substrates. 

[0065] Here, the manufacture process at the time of puncturing the contact hole 8 prepared in 
the field inserted into scanning-line 3a and capacity line 3b is explained. In addition, drawing 7 is 
the cross section which met the B-B' line of drawing 2 , and the process (a) of drawing 7 has 
agreed with the process (17) of above-mentioned drawing 6 . Moreover, the process of drawing 7 
(a) - (d) is explained as contrasted with drawing 1 7 [ of the conventional example ] (a) - (d). 
[0066] As shown in the process (a) of drawing 7 , with the liquid crystal panel of this operation 
form, the field which punctures the contact hole 8 on an insulator layer 7 between the 3rd layer 
is changed into an almost flat state by arranging mostly the thickness of scanning-line 3a, and 
capacity line 3b and piling film 13a. 

[0067] Next, as shown in the process (b) of drawing 7 , it exposes with stepper equipment etc. 
using a photo mask 303. When a resist 302 is a resist of a positive type, a portion (namely, 
portion which light penetrates) without the chromium film 304 of the shading nature on a photo 



mask 303 is removed. The resist 302 on an insulator layer 7 can remove a resist 302 between 
the 3rd layer in the same size as the portion of a pattern which the field which punctures a 
contact hole 8 does not have a scattered reflection at the time of eye a flat hatchet and 
exposure etc., and does not have the chromium film 304 of the shading nature on a photo mask 
303, i.e., the diameter for contact hole puncturing. Therefore, since there is no retreat of the 
resist 302 as shown in drawing 1 7 (b) which is the conventional example, the contact hole as a 
design value can be punctured. Thereby, even if a pixel turns minutely, the fall of the yield is not 
caused and the liquid crystal panel of a high pixel numerical aperture can be realized. 
[0068] Next, it is made for the diameter of puncturing of a contact hole 8 not to spread as much 
as possible by forming a contact hole 8 by the dry etching of anisotropics, such as reactive ion 
etching and reactant ion beam etching, as shown in the process (c) of drawing 7 . Moreover, 
though wet etching is given in order to form the side attachment wall of a contact hole 8 in the 
shape of a taper, since the resist 302 is not retreating like before, the diameter of puncturing 
does not spread and a detailed contact hole can be punctured. 

[0069] Finally, if pixel electrode 9a is prepared as shown in the process (d) of drawing 7 , the 
pixel of the image display field of a TFT array substrate can be formed. 

[0070] (The 2nd operation form of a liquid crystal panel) The 2nd operation form of the liquid 
crystal panel by this invention is explained with reference to drawing 8 and drawing 9 . Drawing 8 
is the plan having shown two or more pixel groups adjoined on the TFT array substrate which 
constitutes a liquid crystal panel, and drawing 9 is a cross section between C-C f in drawing 8 , 
and it shows the structure of TFT as a switching element of a pixel. In order to make each class 
and each part material into the size of the grade which can be recognized on a drawing, scales 
are made to have differed for each class or every each part material in drawing 9 . In addition, in 
drawing 8 and drawing 9 , about the same component as drawing 7 , the same reference mark is 
attached from drawing 2 , and the explanation is omitted. 

[0071] With the 2nd operation form, the whole liquid crystal panel composition is the same as 
that of the 1 st operation form shown in drawing 2 and drawing 3 almost, and as shown in drawing 
8 , the place which has not laid 1st shading film 11a under TFT30 is different. For example, in the 
case of the liquid crystal panel used for the use which does not need to carry out incidence of 
the strong light like the liquid crystal panel of a direct viewing type, it is not necessary to lay 1st 
shading film 11a. 

[0072] Therefore, as shown in drawing 9 , when there is no salient in the front face of the TFT 
array substrate 10 and sufficient washing is performed the case where 1st shading film 11a is 
not prepared, it is not necessary to form an insulator layer 12 between the 1st layer. Thereby, 
the process which forms 1st shading film 11a, and the process which deposits an insulator layer 
12 between the 1st layer are reducible. That is, since the process of (1) to (3) of drawing 4 is 
reducible, in the manufacture yield or a cost side, it is effective. 

[0073] moreover, the 2nd operation form — like — insulator layer 7 between the 3rd layer itself 
— or if CMP processing and flattening films, such as an organic film, are formed on an insulator 
layer between the 3rd layer, since the scattered reflection at the time of the exposure in the 
photolithography process at the time of puncturing a contact hole 8 can be prevented, the 
detailed contact hole 8 is realizable If such composition is taken, it is not necessary to make 
thickness of piling film 13a the same as that of the thickness of scanning-line 3a or capacity line 
3b. 

[0074] (The 3rd operation form of a liquid crystal panel) The 3rd operation form of the liquid 
crystal panel by this invention is explained with reference to drawing 10 . Drawing 10 is the plan 
having shown two or more pixel groups adjoined on the TFT array substrate which constitutes a 
liquid crystal panel. 

[0075] With the 3rd operation form, the whole liquid crystal panel composition is the same as 
that of the 1st operation form shown in drawing 2 and drawing 3 almost, and the pixel pitch L of 
the direction of X is an example in the case of being narrow. It is 1/3 of the pixel pitch L shown 
with the 1st operation form, and this prepares a light filter on an opposite substrate, and it is the 
operation form of a liquid crystal panel which forms 1 dot of data by 3 pixels, and it can be used 
for it as a display of the liquid crystal projector of a veneer method and notebook computer 



which use one liquid crystal panel of lightHllter loading. 

[0076] Thus, if the pixel pitch L of the direction of X narrows, since the distance between data- 
line 6a will narrow, possibility that pixel electrode 9a will connect too hastily through data-line 6a 
and a contact hole 8 becomes high. When data-line 6a is formed by aluminum (aluminum) film, it 
becomes high notably. Since this has the low melting point of aluminum film, it is a reason that 
an insulator layer 7 cannot be formed in the shape of porous one by high temperature processing 
between the 3rd layer. Therefore, the etching rate at the time of puncturing a contact hole 8 will 
be rash. In order to make especially the side attachment wall of opening into the shape of a 
taper, if wet etching is performed, the diameter of puncturing of the insulator layer 7 between 
the 3rd layer of a contact hole 8 will tend to become large. Moreover, when piling film 13a as an 
etching stopper was not prepared like before, since the selection ratio of semiconductor layer 1a 
and a layer insulation film was low, it was difficult [ it ] only at dry etching for there to be a 
possibility of running, and for there to be a situation that the combined use with wet etching 
must be performed, and to form the diameter of puncturing small. 

[0077] The graph with which transition of the pixel pitch L and percent defective at the time of 
designing a contact hole 8 with 2-micrometer square, and designing the wiring width of face of 
data-line 6a by 5 micrometers was expressed to drawing 1 1 is shown, (a) of drawing 1 1 is the 
liquid crystal panel produced in the conventional manufacture process, and (b) of drawing 1 1 is 
as a result of the liquid crystal panel produced in the manufacture process of this operation 
form. Although according to this the percent defective by the pixel defect will increase rapidly in 
the conventional example of (a) if a pixel pitch is set to 20 micrometers or less, unless it is set 
to 10 micrometers or less, the percent defective by the pixel defect does not increase with this 
operation form. Therefore, although detailed-izing of a pixel and high numerical aperture-ization 
progress, there are few short circuits of data-line 6a, scanningHine 3a f or capacity line 3b and 
pixel electrode 9a, and if the liquid crystal panel of this operation form is used, since the contact 
hole 8 of the drain field of semiconductor layer 1a and pixel electrode 9a does not run, the fall of 
the yield will not be caused. 

[0078] Moreover, when the distance of a contact hole 8 and data-line 6a is extremely near, you 
may make it the field which sets up the thickness of piling film 13a so that it may become almost 
the same as the thickness of data-line 6a, namely, punctures the layer insulation film and 
contact hole 8 on data-line 6a become a flat surface mostly like the 3rd operation form. Since 
the flare of the diameter of puncturing of a contact hole 8 can be suppressed and a level 
difference is eased even if it takes such composition, it becomes possible to reduce the 
disclination of liquid crystal. 

[0079] Furthermore, according to this operation form, since the contact hole 8 is punctured by 
the line symmetric position to center line 9c (refer to drawing 2 , drawing 8 , and drawing 10 ) of 
an opening field, the level difference (refer to drawing 3 ) of pixel electrode 9a in the 
circumference of a contact hole 8 serves as an axial symmetry to an opening field, this will 
demonstrate an effect, especially if TN (Twisted Nematic) liquid crystal is used, and when 
clockwise liquid crystal is used for the liquid crystal layers 50 and counterclockwise liquid crystal 
is used, but the ease of occurring with the poor orientation of liquid crystal, such as a reverse 
tilt, becomes almost the same That is, if you use the liquid crystal of the surroundings, either, it 
becomes possible to prevent the situation which poor orientation generates notably, clockwise 
liquid crystal or counterclockwise liquid crystal can also be equally adopted as a liquid crystal 
layer 50, and it is convenient practically. 

[0080] As composition was explained above, according to the form of this operation, as 
compared with the case where pixel electrode 9a is connected to the drain of TFT through the 
contact hole 8 formed in the angle of each pixel, the use efficiency of light is improved like the 
conventional example shown in drawing 1 6 . Especially, since an opening field has the rectangle 
near a square, i.e., a flat-surface configuration symmetrical with rotation, in the case of this 
operation form, the rate for which optical irradiation fields, such as a round shape, account to 
the opening field concerned becomes high, and the use efficiency of light is improved. In addition, 
it cannot be overemphasized that it is good also as a configuration symmetrical with other 
rotations of an opening field of circular, a regular dodecagon, a right octagon, a right hexagon, a 



square, etc. As shown in drawing 2 , with this operation form furthermore, the width of face of 
the opening field of the direction of X It is prescribed by two data-lines 6a which adjoins each 
other, the width of face of the opening field of the direction of Y It is prescribed by scanning-line 
3a and capacity line 3b which adjoin each other across an opening field, and the two-dimensional 
space of an image display field can be used effectively by puncturing a contact hole 8 to the 
space between scanning-line 3a which adjoins each other, without facing across an opening field, 
and capacity line 3b. Therefore, an opening field can be more efficiently made large and the use 
efficiency of light is improved very much. 

[0081] (Composition of a liquid crystal panel) Since TFT30 which is the switching element of a 
pixel is polysilicon contest (p-Si) type TFT, the liquid crystal panel using this operation form can 
form the circumference circuit for driving a pixel on the TFT array substrate 10 at the same 
process at the time of formation of TFT30. Such circumference circuit built-in liquid crystal 
panel 100 whole composition is explained with reference to drawing 1 2 and drawing 1 3 . In 
addition, drawing 12 is the plan which looked at the TFT array substrate from the opposite 
substrate side with each component formed on it, and drawing 13 is an H-hT cross section of 
drawing 12 shown including an opposite substrate. 

[0082] In drawing 1 2 , on the TFT array substrate 10, the 3rd shading film 53 of the shading 
nature for specifying an image display field is formed, and the sealant 52 is formed in parallel to 
the outside. The data-line drive circuit 101 and the external circuit end-connection child 102 are 
formed in the field of the outside of a sealant 52 along with one side of the TFT array substrate 
10, and the scanning-line drive circuit 104 is established in it along with two sides which adjoin 
this one side. Furthermore, two or more wiring 105 for connecting between the scanningHine 
drive circuits 104 established in the both sides of an image display field is formed in one side in 
which the TFT array substrate 10 remains. In addition, when signal delay of the scanning line 
does not become a problem, you may form the scanning-line drive circuit 104 only in one side. 
Moreover, it cannot be overemphasized that the data-line drive circuit 101 may be established in 
the both sides of an image display field. Moreover, the vertical flow material 106 for taking [ in / 
a piece place / at least ] a flow electrically between the TFT array substrate 10 and the 
opposite substrate 20 of the corner section of the opposite substrate 20 is formed. And as 
shown in drawing 13 , the opposite substrate 20 with the almost same profile as the sealant 52 
shown in drawing 1 2 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0083] Electrical connection of the data-line drive circuit 101 and the scanning-line drive circuit 
104 is carried out to data-line 6a and scanning-line 3a through relay wiring, respectively. The 
shift register circuit for transmitting a start signal to the data-line drive circuit 101 one by one 
based on a clock signal is contained, and the picture signal which controlled the sampling circuit 
by the driving signal outputted one by one from the data-line drive circuit 101 concerned, and 
was changed into the form in which a real time display is possible from the display information 
processing circuit which is not illustrated is supplied to data-line 6a through a sampling circuit. 
Moreover, the shift register circuit for transmitting a start signal to the scanning-line drive 
circuit 104 one by one based on a clock signal is contained, and a scanning signal is sent to 
scanning-line 3a one by one in pulse. According to this scanning signal, the data-line drive circuit 
101 sends the signal level according to the picture signal to data-line 6a. And liquid crystal is 
controlled by TFT30 prepared in each pixel section corresponding to the intersection of data- 
line 6a and scanning-line 3a. In addition, a sampling circuit may be formed in the data-line drive 
circuit 101, and you may make it form it in the field of the 3rd shading film 53. Thus, by forming a 
sampling circuit in the field of the 3rd shading film 53 which was a dead space, a deployment of a 
space can be aimed at and a miniaturization and advanced features of the data-line drive circuit 
101 can be realized conventionally. 

[0084] The liquid crystal layer 50 consists of liquid crystal which mixed the pneumatic liquid 
crystal of a kind or some kinds in drawing 13 . It is the adhesives which consist of a photoresist 
or thermosetting resin in order that a sealant 52 may stick the TFT array substrate 10 and the 
opposite substrate 20 around those, and gap material (spacer), such as glass fiber for making 
distance between both substrates (gap between substrates) into a predetermined value or a 
glass bead, is mixed. Moreover, the counterelectrode 21 which consists of an [TO film which are 



the 2nd shading film 22 and a transparent electric conduction film is formed in the side which 
faces the liquid crystal layer 50 of the opposite substrate 20. In addition, although not shown in 
drawing 13 , according to the exception of modes of operation, such as for example, TN mode, 
STN (super TN) mode, and D-STN (double-STN) mode, and the normally white mode / normally 
black mode, a polarization film, a phase contrast film, a polarizing plate, etc. are arranged in a 
predetermined direction at the side in which the outgoing radiation light of the side in which the 
incident light from the opposite substrate 20 carries out incidence, and the TFT array substrate 
10 carries out outgoing radiation, respectively. 

[0085] Furthermore, in a liquid crystal panel 100, although the liquid crystal layer 50 was 
constituted from a pneumatic liquid crystal as an example, if the polymer dispersed liquid crystal 
which distributed liquid crystal as a minute grain in the macromolecule is used, the orientation 
film 23 and the above-mentioned polarization film, a polarizing plate, etc. will become 
unnecessary, and the advantage of a raise in the brightness of a liquid crystal panel or low- 
power-izing by efficiency for light utilization increasing will be acquired. In addition, it is possible 
to apply the form of this operation to various kinds of liquid crystal material (liquid crystal 
phase), a mode of operation, a liquid crystal array, the drive method, etc. Thus, since it becomes 
unnecessary for the liquid crystal panel of this operation form to be really able to form the 
circumference circuit for driving an image display field on the TFT array substrate 10, and to 
carry out external [ of the circumference circuit ] by tape mounting or COG mounting, a micro 
liquid crystal panel is realizable. Moreover, IC for driving a liquid crystal panel can be cut down 
sharply, and a big advantage is acquired also in respect of cost 

[0086] (Liquid crystal panel using the micro lens) A micro lens 200 is formed by the manufacture 
method currently indicated by JP,6-194502,A. Although drawing 14 is the example After carrying 
out optical patterning so that the heights corresponding to the portion used as each lens may 
remain, after forming the film of a photosensitive material on the opposite substrate 20, with 
heat deformation of a photosensitive material and surface tension The array pattern which 
consists of a photosensitive material with the convex of each smooth lens is formed on the 
opposite substrate 20. Then, the micro lens 200 by which the front face was engraved with the 
convex of each smooth lens is formed by performing dry etching by using the array pattern of 
the photosensitive material concerned as a mask, and carving and copying the array pattern of a 
photosensitive material to the opposite substrate 20. Or you may form a micro lens 200 by the 
so-called traditional "heat displacement method." 

[0087] Cover glass 202 is stuck on the whole front face of a micro lens 200 by adhesives 201, 
and the 2nd shading film 22, a counterelectrode 21, and the orientation film 23 are further 
formed in order on this. In this case, the 2nd shading film 22 is formed in the shape of a matrix 
along the boundary of each micro lens 200 so that the center of each opening may lap with lens 
center 200a of each micro lens 200. 

[0088] In drawing 14 , it goes across a counterelectrode 21 all over the opposite substrate 20, 
and it is formed. Such a counterelectrode 21 is formed by giving a photolithography process and 
an etching process etc., after depositing an ITO film etc. on the thickness of about 50-200nm by 
sputtering etc. The orientation film 23 consists of organic thin films, such as for example, a 
polyimide thin film. Such an orientation film 23 is formed by performing rubbing processing in the 
predetermined direction so that it may have a predetermined pre tilt angle etc., after applying the 
application liquid of for example, a polyimide system. The 2nd shading film 22 is formed in the 
predetermined field which counters TFT30. Such a 2nd shading film 22 is formed of the spatter 
process, the photolithography process, and the etching process of having used metallic materials, 
such as Cr and nickel, or is formed from material, such as a black resin which distributed carbon 
and Ti to the photoresist. The 2nd shading film 22 has functions other than shading to 
semiconductor layer 1a of TFT30, such as improvement in contrast, and color mixture prevention 
of color material. Or you may make it prepare micro-lens 200' which stuck on the front face of 
the opposite substrate 20 the transparent board (micro-lens array) with which the convex of 
each lens was formed beforehand, and constituted it in the opposite substrate 20, as shown in 
drawing 1 5 . Furthermore, you may stick such a micro lens on the field of the side which meets 
the liquid crystal layer 50 of the opposite substrate 20. 



[0089] Especially with this operation form, as shown in drawing 2 , drawing 8 , and drawing 10 , 
the opening field of pixel electrode 9a has a configuration symmetrical with a line to center line 
9c of an opening field which passes along central point 9b mostly. Moreover, the contact hole 8 
is punctured by the line symmetric position to center line 9b of an opening field. Furthermore, a 
micro lens 200 (or 2000 has lens center 200a (or 200a) in the position which counters central 
point 9b mostly, respectively. 

[0090] the micro lens 200 (or 2000 which has lens center 200a (or 200a') in the position of an 
opening field which counters central point 9b (center of gravity) mostly when light carries out 
incidence from the opposite substrate 20 side according to this operation form — this incident 
light — an opening field — it is mostly condensed on pixel electrode 9a focusing on central point 
9b Therefore, an optical irradiation field [ being circular (or an approximate circle form or an 
ellipse form) ] is formed in an opening field of the light condensed by the micro lens 200 (or 
2000. Here, the contact hole 8 is punctured by the line symmetric position to center line 9c of 
an opening field. For this reason, the large opening field symmetrical with a line located near the 
center in each pixel can be taken. And since an opening field is an axial symmetry to the center 
line 9c which passes along central point 9b mostly, optical irradiation fields, such as a round 
shape, are formed in an opening field symmetrical with this line at a line symmetric position 
(centers, such as a round shape, become central point 9b and a heavy bird clapper mostly). 
Therefore, the rate for which the optical irradiation field to the opening field concerned accounts 
becomes high, and the use efficiency of light is improved. In addition, if an optical irradiation field 
can condense to the grade exactly settled in an opening field as condensing capacity of a micro 
lens, it is enough and it is not necessary to make an optical irradiation field small more than 
required. 

[0091] In addition, although it constituted from this operation gestalt so that pixel electrode 9a 
might be driven using TFT, it is also possible to use other than TFT (for example, active-matrix 
elements, such as TFD (Thin Film Diode:thin film diode)), and it is also still more possible to 
constitute a liquid crystal panel as a passive matrix type liquid crystal panel. Even if it is such a 
case, as long as the composition which condenses light on a pixel electrode by the micro lens is 
taken, when the composition of a puncturing field made to counter the central point mostly 
raises the use efficiency of light by making into an axial symmetry or the symmetry of revolution 
the opening field explained with this operation gestalt as for a lens center, it is effective like the 
case of this operation gestalt. 

[0092] (Electronic equipment) Next, the form of operation of electronic equipment equipped with 
the liquid crystal panel in this operation form explained to the detail above is explained with 
reference to drawing 21 from drawing 18 . 

[0093] The outline composition of the electronic equipment which equipped drawing 18 with the 
liquid crystal panel of this operation form is shown first 

[0094] In drawing 18 , electronic equipment is equipped with the source 1000 of a display 
information output, the display information processing circuit 1002, the drive circuit 1004, a liquid 
crystal panel 100, the clock generation circuit 1008, and a power circuit 1010, and is constituted. 
The source 1000 of a display information output outputs display information, such as a picture 
signal of a predetermined format, to the display information processing circuit 1002 based on the 
clock signal from the clock generation circuit 1008 including the tuning circuit which aligns and 
outputs memory, such as ROM (Read Only Memory), RAM (Random Access Memory), and an 
optical disk unit, and a picture signal. The display information processing circuit 1002 is 
constituted including various well-known processing circuits, such as amplification / inversion 
circuit, a serial parallel conversion circuit, a rotation circuit, a gamma correction circuit, and a 
clamping circuit generates a digital signal one by one from the display information inputted based 
on the clock signal, and outputs it to the drive circuit 1004 with a clock signal CLK. The drive 
circuit 1004 drives a liquid crystal panel 100. A power circuit 1010 supplies a predetermined 
power supply to each above-mentioned circuit. In addition, on the TFT array substrate which 
constitutes a liquid crystal panel 100, the drive circuit 1004 may be carried and, in addition to 
this, the display information processing circuit 1002 may be carried. 

[0095] Next, the example of the electronic equipment constituted in this way from drawing 1 9 by 



drawing 21 is shown, respectively. 

[0096] In drawing 19 , an example slack liquid crystal projector 1100 of electronic equipment 
prepares three liquid crystal modules with which the drive circuit 1004 mentioned above contains 
the liquid crystal panel 100 carried on the TFT array substrate, and is constituted as a projector 
used as light valves 100R, 100G, and 100B for RGB, respectively. In a liquid crystal projector 
1100, if an incident light is emitted from the lamp unit 1102 of the white light sources, such as a 
metal halide lamp, it will be divided into the optical components R, G, and B corresponding to the 
three primary colors of RGB by the mirror 1 106 of three sheets, and the dichroic mirror 1 108 of 
two sheets, and will be led to the light valves 100R, 100G, and 100B corresponding to each color, 
respectively. Under the present circumstances, especially B light is drawn through the relay lens 
system 1121 which consists of the incidence lens 1122, a relay lens 1123, and an outgoing 
radiation lens 1 1 24, in order to prevent the optical loss by the long optical path. And after the 
optical component corresponding to the three primary colors modulated by light valves 100R, 
100G, and 100B, respectively is again compounded with a dichroic prism 1112, it is projected by 
the screen 1 1 20 as a color picture through a projector lens 1114. 

[0097] If the shading film is especially prepared in the TFT bottom as mentioned above with this 
operation gestalt The reflected light by the incident-light study system in the liquid crystal 
projector based on the incident light from the liquid crystal panel 100 concerned, A part of 
incident light (a part of R light and G light) which runs through a dichroic prism 1112 after 
carrying out outgoing radiation from the reflected light from the front face of the TFT array 
substrate at the time of an incident light passing and other liquid crystal panels 100 Even if it 
carries out incidence from a TFT array substrate side as a return light shading to channel fields, 
such as TFT for switching of a pixel electrode, can fully be performed. For this reason, in 
composition, since it becomes unnecessary to stick AR (Anti Reflection) film for return light 
prevention, or to perform AR coat processing between the TFT array substrate of each liquid 
crystal panel and prism at a polarizing plate even if it uses the prism suitable for the 
miniaturization for an incident-light study system, small and when being simplified, it is very 
advantageous. 

[0098] Moreover, generating of color nonuniformity and the fall of a contrast ratio can be 
suppressed by doubling the direction of clear vision of each liquid crystal panel which constitutes 
the light valves 100R, 100G, and 100B of three sheets. Then, when using TN liquid crystal as 
liquid crystal, the direction of clear vision of other light valves 100R and 100B and liquid crystal 
needs to make only light-valve 100 G right-and-left reversal to an image display field. Here, 
since the opening configuration of a pixel will become almost the same by right and left even if 
TN liquid crystal is right-handed rotation, and it is left-handed rotation, if the light valve 
equipped with the liquid crystal panel of this operation form is used, though the disclination of 
liquid crystal occurs, it is recognized similarly. Since the fall of color nonuniformity or a contrast 
ratio is not caused by the display image when this compounds with prism etc. light-valve 100G 
the hand of cut of liquid crystal is different from, and 100R and 100B, a high-definition liquid 
crystal projector is realizable. 

[0099] In drawing 20 , other personal computers 1200 of the laptop type dealing with example 
slack multimedia of electronic equipment (PC) are equipped with the main part 1204 with which 
the keyboard 1202 was incorporated while it has the liquid crystal panel 100 mentioned above in 
the top covering case and they hold CPU, memory, a modem, etc. further. 
[0100] moreover, as shown in drawing 21 , in the case of the liquid crystal panel 100 which 
carries neither the drive circuit 1004 nor the display information processing circuit 1002 To TCP 
(Tape Carrier Package)! 320 mounted on the polyimide tape 1322, IC1324 including the drive 
circuit 1004 or the display information processing circuit 1002 It is also possible to connect 
physically and electrically through the anisotropy electric conduction film prepared in the 
periphery of the TFT array substrate 10, and to carry out production, sale, use, etc. as liquid 
crystal equipment 

[0101] ****** equipped with the video tape recorder of a liquid crystal television, a viewfinder 
type, or a monitor direct viewing type, the car navigation equipment, the electronic notebook, the 
calculator, the word processor, the engineering workstation (EWS), the cellular phone, the TV 



phone, POS terminal, and touch panel other than electronic equipment which were explained with 
reference to drawing 21 from drawing 19 above etc. is mentioned as an example of the electronic 
equipment shown in drawing 18 . 

[0102] Various kinds of electronic equipment equipped with the liquid crystal panel which does 
not cause decline in the process yield or a pixel numerical aperture even if a pixel turns minutely 
by using comparatively easy composition according to this operation form t as explained above, 
and the liquid crystal panel concerned is realizable. Moreover, with the form of this operation, 
although explained using the liquid crystal panel, it is applicable not only to this but electro- 
optics panels, such as electroluminescence or a plasma display. 
[0103] 

[Effect of the Invention] In order to connect the drain field and pixel electrode of TFT which are 
a switching element according to the liquid crystal panel of this invention, even if it can prevent 
the short circuit of the data line and a pixel electrode and a pixel pitch turns minutely by 
[ between the data line for supplying a picture signal to the pixel electrode which corresponds 
the formation position of the contact hole punctured on a layer insulation film, and the data line 
concerned and the adjacent data line ] puncturing to a center position mostly, the fall of the 
process yield is not caused. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the representative circuit schematic of the pixel section which constitutes the 
image display field of a liquid crystal panel. 

[Drawing 2] It is the plan which looked at two or more pixel groups adjoined on the TFT array 
substrate in the 1st operation gestalt of the liquid crystal panel by this invention from the 
opposite substrate side. 

[Drawing 3] It is the A-A' cross section of drawing 2 shown including an opposite substrate. 
[Drawing 4] It is process drawing (the 1) showing order later on about the portion which showed 
the manufacture process of the operation gestalt of a liquid crystal panel to drawing 3 . 
[Drawing 5] It is process drawing (the 2) showing order later on about the portion which showed 
the manufacture process of the gestalt of operation of a liquid crystal panel to drawing 3 . 
[Drawing 6] It is process drawing (the 3) showing order later on about the portion which showed 
the manufacture process of the gestalt of operation of a liquid crystal panel to drawing 3 . 
[Drawing 7] It is process drawing showing order later on still in detail about the process which 
showed the manufacture process of the gestalt of operation of a liquid crystal panel to (20) from 
(17) of drawing 6 along with the B~B' cross section of drawing 2 . 

[Drawing 8] It is the plan which looked at two or more pixel groups adjoined on the TFT array 
substrate in the 2nd operation form of the liquid crystal panel by this invention from the opposite 
substrate side. 

[Drawing 9] It is the C-C cross section of drawing 8 shown including an opposite substrate. 
[Drawing 10] It is the plan which looked at two or more pixel groups adjoined on the TFT array 
substrate in the 3rd operation form of the liquid crystal panel by this invention from the opposite 
substrate side. 

[Drawing 11] It is a graphical representation showing the pixel defective percent defective of the 
liquid crystal panel in the pixel pitch of the liquid crystal panel in the operation form of the liquid 
crystal panel by this invention, and the conventional liquid crystal panel. 

[Drawing 12] It is the plan showing the whole liquid crystal panel composition by this invention. 
[Drawing 1 3] It is the H-hT cross section of drawing 12 . 

[Drawing 14] It is the expanded sectional view of the opposite substrate in the pixel section in 
which an example of a micro lens was formed. 

[Drawing 15] It is the expanded sectional view of the opposite substrate in the pixel section in 
which other examples of a micro lens were formed. 

[Drawing 16] It is the plan which looked at two or more pixel groups adjoined on the TFT array 
substrate in the conventional liquid crystal panel from the opposite substrate side. 
[Drawing 17] It is process drawing showing order later on still in detail about the process which 
showed the manufacture process of the conventional liquid crystal panel to (20) from (17) of 
drawing 6 along with the D-D' cross section of drawing 1 6 . 

[Drawing 18] It is the block diagram showing the outline composition of the form of operation of 
the electronic equipment by this invention. 

[Drawing 19] It is the cross section showing the liquid crystal projector as an example of 
electronic equipment. 



fD rawing 20] It is the front view showing the personal computer as other examples of electronic 
equipment. 

fP rawing 21] It is the perspective diagram showing the liquid crystal equipment using TCP as an 

example of electronic equipment. 

[Pescription of Notations] 

1a — Semiconductor layer 

2 — Insulating Thin Film 

3a — Scanning line 

3a' — Gate electrode 

3b — Capacity line 

4 — Insulator Layer between 2nd Layer 

5 — Contact Hole 
6a — Pata line 

7 — Insulator Layer between 3rd Layer 

8 — Contact Hole 
9a — Pixel electrode 

1 0 — TFT Array Substrate 

11a — The 1 st shading film 

12 — Insulator Layer between 1st Layer 

13a — Piling film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — The 2nd shading film 

23 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 

52 — Sealant 

53 — The 3rd shading film 
70 — Storage capacitance 
101 — Oata-line drive circuit 
104 — Scanning-line drive circuit 
200,200' — Micro lens 

200a, 200a' — Lens center 
201 — Adhesives 



[Translation done.] 



<18>B*MWWr (J P) 02) ^ ^ ^ ^ $R < A > 



(5i)intci. 6 aSBilia^ 

G0 2F 1/136 500 



^H^l 1-311802 

(43)&B8B ^11^(1999)11^9 0 



F I 

G 0 2 F 1/136 



5 0 0 



S£M* *B3ft »*Jg<D«9 OL (£20H) 



(21) tBS#^ 

(22) mi&0 



»H¥1 1-30037 
¥i£ll*P(1999) 2 fi 8 B 



(31) «&«3i®#*f ««3pi0-27663 

(32) «5fcB ¥10(1998) 2 ^90 

(33) «5fe»*3ga B*(JP) 
<31)«$fc*S£3&§^ #a¥10-46036 

(32) «5feB ^10(1998) 2 3260 

(33) ffi$tef!£3gB B*(JP) 



(54) [a§W©«»] 
(57) [fi«b] 

TFTTH'gtS (10) _t(Cf±, 1S$C 
(6 a) Vc^sVir (5) SriU 

**il^ntfc!), T^-^i® (6 a) S.t/^SS$ (3 
a) K<fc9TFT (30) Srffli^-ClfESJ $ ns1£i£<OiIi 
mm® (9a) ^tftttbixT^S. TFT (3 0) kW 

mm® (9 a) sr^-rs^fc^^^^^ h*-^ 

(8) tt, (6 a) k-*94t5?-** 

(6 a' ) (75P^<75IS^4 5 *<75fi:@l-M^^^^ l ' N '5 ;: ^ 



(71) ffliaA 000002369 

(72) 89>3# ttfti IE* 

(74)ftHA ft* 




1 

[WNitJftOtKH] 

£ &#t&£ ^£1*^*1 l 75^i»*« 2 w^-rtu^-^tw 20 
-6 ^ ^ 4rW« £ -T 6 if 1 7bMt*#*Z 3 <zn vf 

/^/K 40 

9 ] 1 7!?SIB*3S 8 <m vf ftj^-JStw 

[0 0 0 1 ] 



»W¥ l 1-311802 

2 

(E*T\ TFT :Thin Film Trans i stor t Wt) ffitbV 

ib tmmt u t t ia*i * 9 h p ^<d\&t * m 

[0 0 0 2] 

^/^/l/ll^PTIi, 116 (C^-TJ: 5 AHUM** 
tt?)©#22*fc»6 t X*jSOT F T 3 0 ' Xt/^KT 

«-TFT30' »HaOft^«« 
la' (El 16 tE±Vffi»m iM&faZ *t>*b&m 

*#flcJBl a(7>y-^««^»«tS^ W*««9aJ&S 

*Ii9all TFT 30* ^T-^i6aS^gi» 
3 a*OBBJ»&*^rS*«^l«^ai»liF*«fii9 a * 

LXTFT30' O Kl^>f VfiRW^SSttSixrt^o 
[0 0 0 3] 

fti&/**/W)*£ S Sr/hMft-rsfcft^H l 6 In**-*' J: 

^-^^6 a ^atj|S3 a t l^ofciBi» J ?»^^ y^s? 
^K*fc^TFT30' W««li*BBP««i:<f5^ 
T\ JBi|l|JBP**i**!)S^tt*>5-3tO|SS»^*)6o * 

KaiAsaw^Lrt, (U^^p^^^^^fc^ 

(C, BilS9aiTFT30' fcfcO =* > 

h^-^8 ^^-^^6 8-^**113 a ^(^r B 1Rlt> 

RtotU5o Sot, M^m^9a ±&®&3fktm 

[0 0 0 4] x-^^6a^fi^3 a^^IBi^ 

T3C &'&mit'rz>zti>mmx*hy. ^i»iia 



3 

7tt, HH6CDD-D' iB^ftofcWrBH. i-*fc%T 
FT30' £>»rffil24:3*l*T*3!K h*— /i"8 

*BB?L"r6xa4r^L-CV^o 017 (a) dfc^T, 

tf7&»/S;Lfc«L 0 17 (b) ^-r«t5^ 
h 3 0 2^7^-h^^^ 3 0 3 0W^I*t6fia 

U^h 3 0 2M*U U^h 3 0 2d'#i$tl 

ia*ilHlil6W4atf7©a«'efc5. TFT 3 0' 

J: 9, ^^^«*"e3t^SLEI*36S^i:, en 3 *)* aw* 
m^v* h 3 o 2^«autu* 5 t^5^*^ s ^ 

Cfc 0 rtbtcj:^, 7thv^^ 3 0 3l^l*ti(7)^ 
?UB0V** — ^SJ: 5 * ^ 3 0 2^[&££*L^ 

< #0, rWDi7 (c) t^-r 

t*#<*9% /U8<0ttfflflsa s fflJII*C*> 
[0 0 0 5] Wft^/K^StW^^l-^^**^ 

f±, *Wg*K±fc:#J* 2 «*HH 2 2 ir J: «9 »^ S 
[0 0 0 6] ^Wttijfi^MjB^J-IIE^tt^^fcfc^ 

»»Mb it t> xm&m* *) ^mshm p^^st^b^ 

[0 0 0 7] 
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4 

[0 0 0 8] «#5ll-SB*©t«*^^«t^ 

10 

[0 0 0 9] «#«2E«<a««#*'<*/M*. 

[0 0 10] »*3S2|B*<0««*^' ? -*^t-i^^ 
20 y^-^g ^4r3l*jBCi-dK 

Hft*:^ ^ ^ ^ y > 3 ^#£««l-Rtt* - £ <£ 

tt^»*«**BBp««*r^ ^ h y ^^W^IBHSnfe* 
PF*rtt-*3^Tj4:< t-6r.t* J -e#s 0 Sot, 

[0011] «#qj3E«o««3t^<*/i-ttW#?l* 

40 *3v^r, mrfs^-f y^>^*^^T-e. fltrffi^^^^ h 

[0 0 12] 8»*3l3E«tOm*3te^^^i-«tiT'^ 

T F T <0*»«:JBT^*±»f«4r3Ma!i"S - ^ ^ ^ 9 * 



(4) 



M^l 1-311802 



[0 0 13] «*3K4t::!E«t^««3te*>'^/WiHI*3S 

m^mzmmztixtsv, Kiih7^^©K^ 

[0 0 14] 8»*3K4^flE«t^«ft3t^*/M^J:tt 
JfXT^) , Ti (^V) , Cr (^n*) , Mo 

[0 0 15] »*3S5(2l|B«cO«i5C3te^^/W*W*« 

tc^^x, MrfBKJbtf'Btfi. miBjfe»Rt*#«»£S 

[0 0 16] »*3S5^IE«^««3l6^*/W^J:tt 

X#5 Q ^>-^ h*— ^a?H7L3g«-+fedSjS: 

[0017] 11*31 6 (ciatt<^H;«3t^<*/Ki«l** 
l 75£flI#3S 5 <D^r^-«fcEtt^«ft**^^^ 

& o m » 1 1 5 f£H - -e*> 6 ^ t * # » ^ -r 6 « 

[0 0 18] 8»*«6tcfEtt^««3t^^^J:tt 



fiMMfc^/hlHt; fc** i] -c *> 5 o 

[0019] »3ft3g7 ^IE«0«ft3fc^*/WiBI*« 
[0 0 2 0] i»#JS 7 fctB«<7>«*#^*;M;i <fc;h, 

ks SHfS)^fi^fl^itXLt5 J: 5 

$fcX4^IIBPlP«ftt^ 
[0 0 2 1] »*3S8 ^lEftoWft^^^/MiW*^ 

XSrRtf 5 «: W« t6 c 
[0 0 2 2] »*]S8^IE«to««*^*/H^J:n 

mm<vfflnmm<vfy>iM^t>^&£?\z.-tz>^k 
rnmmmit ux t en s^i^^^^^t^r 

[0 0 2 3] fi*II 9 llEt^^iSlt M*« 1 75 
[0 0 2 4] H*«9 I^IB«fc(7>«^l»»^ itttf, mT- 

[0 0 2 5] ;fc38^<or © J: b 4fPfflXt/te^*"J»ttJfc 

[0 0 2 6] 



(5) 

7 

[0 0 2 7] («fi^<^/K^JB 1 3IJfc?8ffi) iSaV**' 1 ' 
Olg 1 |llfiJBfflO«ri£(-o^-c'ia 1 frbm 3 |-S<5^T 
KMi-So HI His iKA^A'OmteS^ft^&Wrii"^ 

KH-CfcSo HUf*. a*^4iat5TFT7i/ 

9, |g3f*[a2U::i3^+<5A-A , B^>WrffiBI'C«>?>. PI io 

[0 0 2 8] £1\ 

pBSfi, HI l l^i-J: 5t-, ®^m® 9 a toi®^m<l 9 

a W«lf5fc^^TFT3 Oi&W h W ^ 

T F T 3 0 y-^l^t«ttl-ftftS ^V^, X-^ 20 
i6allf#^MilItliSl, S2, Sn(D|l 

6 a ra±l2l*t- LX ^/V-^«l^«lSt6 £ 5 K LX 
fcftV\ iMf|ETFT3 0 0^— hJ-jfeati»3 

1 {zltIe&S -©-St/^^W^G 1 , G2, — Gm£)HHtt:fi8 

fi N TFT 3 0 0? Kl^-<>'t-«*W^»J**ttT*3 9> 
s/f^*^t*>5TFT3 0*— SJHIWfcitf 

KttTfcftl^U ft!^O^fi^3 a t^BBX»*SrJB* 
[0 0 2 9] fttc, fftfi-'^^OlB 1 Hi6»flB<0**JSt- 5 



«|iB¥l 1-311802 

8 

o^xiftMi-6o 

[0030] » i mmrnm^^^ m&^<^<omvk 
J: 5 i-fc*>t>x hy^^w-K*+e>^ 

fclSJS:a?pi*tlffi 9 a t . x*|S)t-1S[!Sia^J*tbX*5 9 
liK^j^^x^^^^^x^f^i-ftox^o 5 ^)^^ 

3 aKttlbttX^*. --X\ S x #^7-^»6a 
^r^Si^3 a^iSCTFT3 0 *fltj*i"6 *»*W§ 
0 la^/^«la' (HI 2 i£±J&S!9£M*8l5) & 
JgJSfcU ^TFT3 0(7)y-^®iJflf"^i6aT 

^5s x+ ^gcox-*^ a ofi:aft*x-j£S:£*u 
j#-rs 0 f *4«a*3 b t<Dmx\ 

^3 b*S*Sil*3 a i;iftoXx;&fti-Mte*^#<^ 
«*x-jeK£*t<&, 55 1- , aTl^l^ 

20 «t;:¥8ttWl la^KK yW^lttri 1 Vffi 

*«rtt*OX-#Stf>X% I®|R(c##j&*^fc«1»S:««"*" 

/wds*m-e*-5o ft, H2^*3UNX, r-«6a(7)S 
x #@ £ S x+ 1 #@oB8«dSiS!^*ofct UXtfir?) 

[0 0 3 1 ] r CX\ fe^m 3 a k&m^ 3 b <£>£jftM 

a y^4t5®i«^, B9-&5Iffl*«19 aPalX^C 

*fiirS»*«j(^=ix^^ h*-/U8£:iS:tt£- ^^X# 
5 o h^— /U8 OiETI-fi, HI 2G0;fc^ 

yayjB^w wywy)', Ti (^v) , Cr 

(^pA) f Mo (^y^fy) , Ta 

K±»f)«l 3 a SrKttXfcft^o a 
CO Kl^-f ^««irlH3R«19 a 4r««tW 6 fc* 
t^ttbtb^^^^^ h^— /U 8*3is/ ^v^xa "CM 

50 5^JB*S*tTtt!9, ^f^»3aWSti3bH 



(6) 

9 

MS±lflMl 3 a fcfifc$>&^«fc 9t-"T5o 
^»-&(iH2(^i-J; 5(w, *li3aMtI83b 

S»R 3 b & 2 #ctgW t-ffi^-^^J: 5>tcL 

I^)r-^i6 a i: S XH _ a #g<7)x-^6 alWcc>l3: 

a £ iEiSim^ 9 a*5jg»i-Sifc*B6jl:"r5Ci: ,10 

[0032] Ml ^IBJBffiOJKft^^^-Ctt. T 

d?ittt^^ + /U««l a' RtfSKvMr^M'fiWfcl a' 
J:5t-i~-5o TFT3 0^>/j:<Hft^S 

Ku^^W^fifcoa-frlflS^BRWSttJfev^Si^ TFT 
y) , Ti (v^V) , Cr (,^dA) , Mo 

, Ta (^^^^) b^oitmm&&mm£Lw* 
^<D^m^ y y xBMwffs i nats 

t f t 3 o *BB*t-r«> rfc^^^c^y -tmM*V5 
o^irAitutfc, *m»mi a<7?3t«j»*^«tsy- 30 

zc^^ffl^oiKA^*/K^(±jai*W-e*>$o ill 
ftffltl lafiTFTS 0<oh7^^«rttw*ftS:iS 

ffl 0*»E]K*«iB*- *5 I # 0 UGH & * L * ^ fc 

TFT7 U><Sffi^^^— ^^Jft^J^SriaS - ^ 

[0 0 3 3] EI 3(1, g]2<£>A-A' UfcftofcBrffi-C 40 
TFT 3 0&0<fflW&*7 0O»jg«rH»S«J(w 
^LT^<5 0 T F T 3 0(1 LDD (Lightly Doped D 
rain) »3SSr* U"C*5 9 N ^- h 3 
a, £*i»3 a A^e>o«JK^J:9^ir*^JBfi8SttS 
M*lla<7)ft^«la' , ^i3a«i 
fMl a h*63»IK*:^»»»)»2. 

a <y-*«LDD« 
«) 1 b Rtf{£»fi K U"f ( K W LDD® 

«) ic,*»MiaoSii«jy-^«idSt;i« 
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10 

1 e Hft Utt^S^ttS 9 a <D b *><0*tJC1-S 

sssto n s/bxi* p mm^mm^ v-^-rz 

IMfc6TFT3 0i:Ltffll/^ix5-i:^\ * 
^m^ffiT*fi#iCx-^^6 a A 1 fl^AJUBt^A 

$tuxi>6o isi3a, i6iRmR2&t;ffiije 

BM&Rtti 2tD±(c*i x ig®SV"^®«l d^ICS 

n * h 5 Ruwas k U'-r y®« 1 e ^ii c 

Sn^*^ h*— /U8*5^*jgja;Six/t»2«riB*6»IB 
4*s^StbT^6 0 rcQiibSSy-^ffi^l od=i 

6 a&^*2JilWi|ft|ftlllt4 0±JCH WAKKWVffi 

«ci e-^^y^^ hJh— /u8ds*fiR*ttfcJR3Jira»6 
SKHy®«i e ^m^t-^^c^ttxi^ 0 fljasw 

Illg9aH C(75J;5^1flfi8:SH/t!B3JlB8J6«fflt 

7 <D±m\Z.m~fbtbX\,^%> 0 Z.ZX\ =*V** 

8 ^ETl-f* 1 a <£>i^*S K 1 e t 

^u^m& k L-r i e <DTm\zmm&<v&±i? m 

W^jxfy^ *»*Ila(Dil»«KWy« 

«1 e&^m-ftck LT>b, TJB<0tt-L*fJBtl 3 afcl 

5fctt¥iaftUfc^^J:^^^, *aEJ6 3 a ^^4,^3 

b^t>*g±tfflii 3 a <DmmteMz-ttfr£\f\ 

El2^-rj:^l^^^3 a i:^S^3 bH^^-^ 
(wK±*fJ»l 3 a^lX, 

^ h 8 ia&O 5 **)* 3 a t 3 b <OSSM 

[0 0 3 4] TFT30H »* U< JiiMiO J: 5 ^ L 
DD«3t*»oj&s, {g;»Sy-^H«cl bfttflSiSK 

SKU-O-tiiffil e^Mt^t;U777^>^TF 



(7) 



11 



[0 0 3 5] i3(^tTFT 3 0 ^Slitd^ 

x, tft3 o<Dmm&y-*mmi d tmmm km 

e io|ffll;i, *6»»ll!t2*^L-cra-^**« 
5, TFT3 0^y-^«SK*ffi*-r5r fc*ST*#6« 

-MUSK*!). *iHidi® 
*^tt*:{S«-e#€>fc*j+T**<, Kiafbft*#-T?fc, y- 

CtdStf#6c ftx TFT3 0£DiaiSy-^l d 

3 o£JL±-et J: v>c t **» 5 £ Xh^\ 
[0 0 3 6] — Jttdf*. ^S*ila(Dft^ 

^««icSMu ^Ait-rsi^y ->y = 

jfe«*»2lftfc i 5 t«d s J8t Lt L*^T FT 3 0<D 
SS3 a J: 5(^-^*16 a #*A 1 

V#:J|1 aOft*/^«l a 1 Rt*ffi»£y — *1!MS 

*u ffl3£tf>J;5fci, T F T 3 0 <DTflH-Ji. f H« 

1 1 a #Kttfe*VC^5 4>ft< fcfc¥3MWil a 30 

[0 0 3 7] *fcEI l i^-TJ: 5 fc, i®*m«9 a dii 
Iiti7 o^^tStt^T^o r^SiSi7 0 

mi efrhmWiZtitcmiwrn^mmmi f . 

7 0^>BI«ft:|Bli: U-C^J6*»jR2, 3fe*» 3 a IrI - 

^t/(-^ 2 ji mmm 4 a » 3 ji mmmm 7^l-c 

SS/&3 bl^^r&]-r6liJ^®fiE9 a<7>— ffl^fcWfiRStt 

T^&o r<7)J:5li, IllSSitfil (i:Sti3 
60 SIi3b(l [g] 2 l^-f <fc 5 *3£*l3ai:(a 

m 1 sn*s«« 1 f tk» 1 ji i»iife»iR n^u 

JBiaStfdRi 1 a £13:^6- 9. ft l Jf P<Q&ftiR 50 
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1 2tmmm%t l-cambu w«7ow**ftH 

5rt*s-C#6 0 ^Lixt- J: D . 5S^iBRiBfl!:^iftt^B% 
[0 0 3 8] m&'<*'WStT&7**X) 

«-Xai-*5«tST F TTU^f gtKfla*>#Jl*BI 2 (0 A - 
A' (SE^JC^T^rx&ia^fcao H7K 
TFT7M £fifii]<0*JS&l2 2<DB-B' BrffiMfcUS 

tsitXTFi-iLMmxfoV) , me<D (17) ^boxssr 

^U^Sc ft. H4^e>BI7(c*5^-Cfi, #Jf^&SR 

[0 0 3 9] 5fe1\ El4^b@6^#BLT, |EI 2 GO A 
-A" (rffil:*HSt*TFT 3 O^trie^SJ^n 

[0 0 4 0] 0 4<DXg (1) l^-TJ:5t-, 

/>-F^7^TFT7WlSl0Wt 

i^io«]9 oo — i3o o°c<Dmm.xT^-^mm 

U ^lc^$tt555M^nir^lC^it6TFTr u>f 
Sfe 1 0 (c£ C -5 < ft £ J: 5 W*flfS 

#1 tt« ± <K> MS -eHftMfS U*i<, 
[0 0 4 1] Z<D£y\^f&m$thfcTFTTl"(mMl 
0<D±m^, Ti (^^^) , Cr (*pA) . W 
isjfXT-^) , Ta (^^^/U) , Mo (^y^fy) 

WPb (») flE^AM-^&JH^y im k«^«-&* 

fli^r, ^^y^ y V^t-J;tK 100~5 00nmag 
L < lift 2 0 0 n mWlK*^»3tlK 1 1 * 

[0 0 4 2] »>x, ig ( 2 ) t^^-r <t 5 t-. ttJKfiS: 
SixfciE3t:Bll i±{^^^ hy y^77>r^J:!!)*iiS 
1 aO^^-^l^iff-fS-v^^Sr^dcL, I^' 7 
^^^^LXffi^flll 1 (r^tbaiy^^^Srffi r t(i 
^ «9 . flKIl 1 aSrJgric-T^. w<D|^, »lJS3t 
Ml 1 a (iAW^fiKL-Ctft^U, 3fe*»3 

2(^-f-J:5(w»^«t^*i-tbtf, Sl««i 1 a 

[0043] ftini ( 3 ) tc^-fj: b tw, mi at^tnt 

1 1 aO±ll, W^-tf. «EEXtt«ECVDffififiE(iiJ:l9 
TEO S (rh7' 3i ^-/u • t/wy * y ^ 

TEB (r by • - h h) T 

MOP (fh7- ^^/U • t^r'> • 7^*^ h) 

^£fflv>-c, nsg (#py^yy*t*4v^y^- 
h^^^fl^) . psg <y y^-- 



(8) 



13 



B) s BSG (#o is&'gtfi'V tr- , B 

PSG (!J yttfv^&^tfi/]) h#7*JR) ft if 

BWf^fcftsss i JiiWJfeWBti 2*»dci-So ^-(o%\ 

SMffiftJK 1 2 ORfftt, Witf. 1^)8 0 0-1500 
nm£i~5o 

[0 0 4 4] ^l^lg (4) i:^tJ:9l:, i^IECVD 
/K y •> y a vBt-^w (*v^*t^) , Ti (^ 

V) , C r PA) , Mo (^yr/T-V) , Ta 10 

v^/u) ^(OiKHl^jH. &iM*fc^#&IRSfj&»fcft 
[0045] &u:is (5) i^-tj; 51-. 7thyy 

±tffflt 1 3 a ^Bi««ffi9 a k*m#m<n ^«R* 
£««ftl£»«i-5fcfc^=*^*^ h*— yua^s/^ 20 

[0 0 4 6] (6) \^fjk-rXo^s SLLtfttl 

3atO±td. ^4 5 0-5 5 0t, U < f*#& 5 0 0 
^^JtttWffitaR**^ 0 0-6 0 0 cc/ 

CVD Ktt20-40PaOCVD) Id J; 

SHSt*"?, fi6 0 0-7 0 0tilt«)l-10ffl, 

J:?), #!)^ya>'IRlS:»5 0-2 0 0 ninOJJS, 

U< 10 0 nm©»ii:/j;64TBtt*ftS* 
S„ £tf>BK, nf-r^I^TFT3 0^Mt6i^ 

tuti, sb (t^me-v) , as (at*) , p (yy) 
ft jfo? v«e7c*<z?^«i»>f ^-^^m^-r ^-^A^t- 

£9 K-^LTtftV\ TFT30$:pft^ 
S!£-t*S*&l-«U B , Ga A) x 

In (-<v^«?A) ft4fOIIlK7fc3R<7)^>B«l-f ^"V'S: 40 

yu^r^v-y ^ VlK£:Sft^T\ WECVDfeSKcJ:!!) 
zKy ->y aVJKl fcfflSflgfiRLTfcS^, St^fl* «JE 

^SSitrTfcfllfrft^. 
[0 0 4 7 ] ftKIS ( 7 ) Ci^-f £ 5 I:, 7t hyv 50 
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r5fcfew*W**«ffi^—*^«ffi^ft^*l*8l* 

[0 0 4 8] W:lg (8) ln^-TJ:?^ ^fl 
a 4ft 9 0 0—130 ot:^MS, »4 b< fift 100 
0toa«^J:?)!R»^-rS-i:*-ct!!), 3610-5 0 

vDte^tct 9i««aiMii">y =<^ffli (htoji) ^sft 

i/y rnvfll^ft 1 0 0—1 0 0 0^-V^^ hn— AOtfc 
St^)c *6«5»J»2W:TFT3 OO-y— h»6IW«aW* 

iM7 o urawB-rs-fctiar^^-ct 

ftt\ ^CO^. ^iftflaOf^H, ft2 0-15 
0nm(DJ¥$. »*b<*i*?l3 5-5 0 nm<DJ?$£ft 
9, h*63BWBt2WJ**tt, ft2 0-1 5 0 nm^JP 
ff*L<l4»3 0-1 0 0 nm©JISi:ft& 

ib-rsr. t fiu # y y = ^Bt 1 SrSftBMts 

/£LTfcJ;t\, *>6^l*. J6i»aPM2WiBiiBffi-fliS:*S, 

[0 0 4 9] ^tC^IScoX^ (9) IC^-TJ:^^ ®^ 
CVDft?l:J:5*y v-y ^yfl!3^itfcf, P 

(y^) 4l»K:Sfeu, ^yc/^yl3^Siftt6 0 
Xte. p^TM-^isKy '>y =>-lK3^fiKJBti:lRl«Fld*A 
Lfc K-^hv^y =»^KSr^v>T 1 t>J:t\ IS (10) 

*-^«0£3lEi»3 aatf«l»3 b SrJg^-TSo *S» 
3 a <^Btff*i, ^^Lf^x 1)1 0 0-8 0 0 nm«t-r6o 

[0 0 5 0] ffl U 3a^ sKy^ya ^fll^fl 

ft<, w^mo m<D^m^mmx^m^v^^ k« 

^2^fli2 2ds«5ffi«^>— «x(i^ttiw»jc-r5a 
3t«t LTM-mtf. Mi^i->y -KBt^)» 

0§-rsr ^ t^itg^ft^o rco^#tci> ^iS2o 

[0 0 5 1] i^CIg (11) i^-T J: 5 t-s T F T 3 
0 * L D D»S*»On f + */^T F T i t5i 



(9) 

15 

oo^SUSt (Will p^fty^i-3xio 13 

/cm 2 «)K-Xil:t) K-^i-*o CtiJ^ct «9 
i 3 a TCO^frl 1 a (If t^^W 1 a ' fcfcSo 

*6. »s «i i f «r«#-r 

[0 0 5 2] (12) b ^isv 

fcM, *3lEilft3 a «t 9 ^I^£^;*^T*Uv^ hit 3 
0 2Sr*aEi»3 a±l:*flcLfc«, ^ C< P*if<75 V»t 

ytm^m^o^ ^ ^ o i ^isisr* (w^tf^ p^a- 

y^l-3X10 15 /cm 2 (7)K»XtK) K"^ 
-f-£ 0 TFT3 0S:pft*^itt^ n 

U Ig (11) &t>* (1 2) ^r^S^^^-To r<D 
gKKy«lelrMt6fc^^ B Wny) ft 

[0 0 5 3] ^^^^Xat^fTUT, n^Y^/^T 

&*£oMI5Z2iEffi)[e]B8£T FT7M Sffi 1 0 ±<7)Jfli22G 

tt, TFT 3 OWJgric^FtwRI — XS"Cs <r — **ME»Ie] 

"CS* S36JL*r*»J-C*>5. 
[0 0 5 4] fclCXfl (13) t-7r:-r X 0 l-x 3 

VDft^TEOS^^^X, NSG, PSG, B 

*PS**i^fc«)t-itttWff^^!& s fi<. $J5 0 0~i 5 

0 0 runoff* H/ \, 

[0 0 5 5] ftMXS (14) t^^-Tct 0 IC, ¥>gftJi 

1 a SrStt<bi-5/tii)(c:W 1 0 0 0t(7)7^-/^l^ 
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[0 0 5 6] ^t3HU 6 <OX@ (15) t-^-f J: 5 i-. % 

ffR6 t UT. ftlOO-80 0 nm<DJ?£. »* L 
<|«3 0 0 n m^*Sflli"*o 
[0 0 5 7] »t::iS (16) d^-TJ:^ ^ ^ 

at»*ts. x^y^ttt^^tyxy 
20 fy^ ^tt^tyt'-^x^fy^K7^^7 

[0 0 5 8] iSfedia (l 7) tc^-TJ: 5J-x "r-*Wk 
6a±i«5J:5^ *EXtt«ECVDft* 
TEOS^ftffl^X, NSG, PSG, BSG, B 

psG/^^^^-h^^i, i^yayR^u 

^tbtt»J*V^S&<\ $350 0—1500 nm^»t 

P (Chemical Mechanical Polishing)*0;3l£S£ UT, ¥ 

[0 0 5 9] SHIg (1 8) i^-TJ: 5J-x 
9 a i»»«KWy*«l e t Srm*»*i-5fc«>^ 

50 K^^iS'f^^^S'H 31 ^^^^**^ 
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17 

ttXWMLTti&s a^** h*-^8&x-^W--C 

mbivZo ax^^ h*— /^8(0|IB7L««^iST 

^«*.«flcJl 1 a Oi^SIS K V«« 1 e 

<, W«JK-e*>S*±Jfl«l 3 adSJRKLTfc^O-^ 

>JH*Jll a(D^-y*/^««l a' ds»JBI^i-5ifcd s ' : e 
[0 0 6 0] (1 9) t^-Tcfc 5l-x JB3J1BB 10 

mmm7<D±\z^ x^yzvi/y^xv, i to and 

ium Tin 0xide)W*£CD8W»tttt»K9«r. «J50-2 
0 0nm(^J?$«iU JEt^XS (2 0) {ZLTjkTX b 

A 1 «JEOK»*<75iB 
»3JilBI6IW7**J«r5»fcCMPftyffi 

20 

[0061] stvN-c. mmmm9 aoi«n s 

[0 0 6 2]!^ H3t^Lfc*f|6)Sffi2 Oi^o^T 
fix ^7^Sffif^fif^^ SB23fetefflt2 2s&S, 
«itf4«^a^t^ix^l>fc». 7t hyy^77 

S*i2 2ll Cr. Ni(=yW x A 1* if OA: 
MW^cOte. ^—^^Ti^y^h^^^hK^m^ 30 
fcllfe#flB*^»»^e>»fiKU-Ct J:^o TFT 
T U"f Sffi 1 0 ±^ag*Bt*:JK*i-tbtf . TFT71/ 

*>!R2ifi3teJBt2 2fi&fife < TFT7WSS1 

o * ^f^s« 2 o t (DM v Mm-r 6 £ t 

[0 0 6 3] ^Ste2 0(DiSiI^y^ y 

i to#osw««*»j«** ms o~ 

2 0 0 nmOJ?£ (USUI'S ^ X 9, *tfa«* 2 1 40 
*Jgj«-*-£o Hie, *jlp}«8i2 l^ffitr^y-f 5 

tnj;^ SB|p]J«2 3*sjgfiS;S^5 0 

[oo6 4] ^mmtifc&m&Js&ztifcT 

FTTU^Stgl 0 t*f|p]StE2 Ofctt, Sr^lJBt 2 3 365 
fc>SiV «2S»5l«»wJ;!9, PiStEIHOffiMl::. «;ttf 50 
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[0 0 6 5] £ w T\ fc&M 3 a &t«&l;il6 3 b 1-^^ 

(DKiS^nir^^o^-CBiM-rS, fix E17f*[gl2(DB 
-B' ai^»ofc||frBia-C, H7(£>Ig (a) ttflftfctf) 
i6Mg (17) fc^SL-T^So B7 (a) 

-(d) OXgtCO^Tx fi£3fefl|t&iai 7 (a) ~ 

(d) ^»tbu-cttMi-So 

[0 0 6 6] EU^Xfi (a) 1-^1" <t 5 l-x 

m<Dm&'<*'wz. ik&%k 3 a Rxj^mmm zbtm± 

[0 0 6 7] m^. m 7 ox® ( b ) (w^-TJ: 5 l-x 7 

5> 0 1-'^ h 3 0 h^Mlj:, -7* 

Y-?^$ 3 0 3l^)»tt©^nAl3 0 4 j&SftV^lMfr 

ifl!7J:WU^F 3 0 2(l h*— 8 SrBH 

h^^^ 3 0 3±<7?aE5tttO> ai^flg3 0 4 3&Sfc^8R 

# h 3 0 2 SrRitSv: t^o 

T-; fit^W-CfeSHl 7 (b) l^i-J:5*. h 
3 0 2^)W^V>7t^, ^f+fltil^O^^^^ h^- 

[0 0 6 8] ^1-. B 7 (Dig ( c ) td^-T <t 5 ^ 

[0 0 6 9] ftmi-. El 7 <DHm ( d ) te^-r X 5 Kx 
iU^mffi 9 a SrRfttUi. TFT7W SSE^Sflft*^ 

[0 0 7 0] {m&s<*Jl><Dm 2 ^*^^) ^ X 

z>m&'<*jw9s 2 nmtem^^^xm s &x*m 9 ^# 

*>9. I§]9^1lgl8lI^^t5C--C , BBO»rffiH"C*>t)x 
®^o^-f y^V'^Kt^fc ITWtft^M^tLX 

S*(bU«>T*>-&. Six 0 8 JttfH9^*5^ N t, 
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[0 0 7 1 ] »2*lfiJBlB-e*i, ffiA'Mwi'O^fttfl/S 

?k H8«^"*-J:5l-, jfilSi^Kl 1 a T F T 3 0 

[0 0 7 2] Sot, 5 JB 1 S^flg 1 

1 a&Ktt&^Mfr&tt. TFT7MS1S1 OOiS 

lc^je*sft<. +^*fti*j& s llfi*tb-ci^»&tts SB i 
«m*63BWMl 2*»*i-S^S^*^o -^^^ 

liKRi i a*«#i-ai&*#i«ra»*»i 2^r 

*Si9[i-SXS*sHiJ*t?*So BP^>, m4(D (i) ^fe 

(3) <OXS*H'J«T?#Sfc«?. 9 ^ * h 

[0 0 7 3] 4fc, *2jll6»«<Dj:5^«3»MI6» 

K7*<7>fc<o*"jfii/^ *3«M»*IK±K:cmp&31 

3fe«p<OfSLR»«:BS< # r.i:dsr-#Sfc«>, »»*=»>'** 
«r«tttf. W-hlffltl 3 a OKfflijfeSaft 3 a-^fi* 
[0 0 7 4] m&'<*'W?& 3 ^Mi^ffi) #3893 J: 

[0075] SB3|llfi»1B-efi. aa^^^/KO^flsHldt 

fin 2 Rtws 3 ufcjB i mMMmtm^m^h 
tt, ^ i ^l^ffit^ i fcii e ^ f l ^ 3 ^<^) i tfc 

[0 0 7 6] ££>J;5K, X*ftOiIJ*t: Q y^LasSfe* 

6ai;3y^^ h *--/U8 4::fr LTBiSiWi 9 a *Sgft 
■*-5^Iffitt!6 s i9i< 45o f-?B6 a £A 1 (T^S = 

A 1 tt<OB^*SiS^fc*«C, » 3 SMilfeAffi 7 «rffi A«Q- 
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»±tfBtl 3 a *Kttfc^£. K7-<^7f>^t* 

[0 0 7 7] Bl ll-^V^^ h zfc — ^8 ^2/i mjE^ 

10 t. Hll<0(a) fiffi*oasi3S^o-fe^-Cf«8Ufc« 
ft/<^-efc9, Hi 103 (b) H**Hfi?Bffi<0»ag^ 

Si:, (a) PJ^ t: 0 5/^^ 2 0 ju m^T 

-*?K6 a ^36**3 a jfc^f*£*»3 b t 9 

a t (omm^Pte < . ^o^ufwp i 8 okk >s* 

20 <h[IIiiiWfl9 a k<D=*Z/## h^— /U8*S5?#Rtt6^ 

[0 0 7 8] !3lMi<?)i5l^^^ 
-/U8 £7*— *i»6 a ^El«* s «*(-ifi»' N #'fr»- *-t 
tf]B&l 3 aOOffSr^-^ilfte a Oflgip:^t5^C<h* 
5J:5^K^-TS, BP*?, 7*-** 6 a ±<&«M*6»I« 

30 £ {g;®-T 5 £ t J&* ffi * ^> o 

[0 0 7 9] HI-, *HJfi»ffi^J:ntfs ^>-^^h^ 
-yu.Sfi, |P®«wfL*9c (12, H8, Ell 0 

h^— /U8CD^liaiw^tt5ilJ^^;#9 a (7)$:^ 

TN (Twisted Nematic)«ft*r^^Si:*>l-S(j**:»l* 

«9 . Wifkm 50i: LT, *m 5 ojKfi-Ctfelfi] 0 
[0 0 8 0] «±^»fiK4:BiMUft:J:5«-***^ffi 
Sttfcav^^ h^— ^8 Sr^UTiffi*«S9 a F 

50 owt n»«^*fiaM«** s . MnsiMit 
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[0 0 8 1 ] («*/^/HD*dO **Jt*«B*ffl^fe 

if 0 /^/Wj:, If OX^f y^-Cfe^T F T 3 
#y->yay (p -S i ) #<<( ^TFTffcS 
(£>T\ TFT3 O^JKfiK^Ftcra— XS"C. TFTTM 

1 0 0 <7?^fls:»dt*ia 1 2 &tfB 1 3 £#f& LtKWt 

9, HI 3*i, >ftfS]Ste^^t^tEI 1 2£>H-H' 

[0 0 8 2] iHl 2i^^^r, TFT7 U"T 2K1E 1 0 <D 

*J«5 3#W!ftfc;ft/t*3?K ^<D^IiJtrMfTbTv—/i- 
#5 2*sRtf'*>*L-CV , >5o 2<7>^MBl](7?fiH«^ 

f* % 7*-*iRiBiME]iKl 0 1 xtWffimKftfli*^ i o 

2^TFT7K &K 1 0 ffltwfto TRI* ttT*5 
<9> *3t*MMftlIIB6l 0 4**, ^O— 3aiwBttt-rS 25Z2 

iMfcV&l*. *3eHiM6lElBS 1 0 4fi~ iS^fcJgfifcLT 
t)S^ 0 ^iUBBttlHlBl 0 1 *ri®flfc*^«4fi 

TFT7 0 hMfi)Mfa2 0k<DK-?m*L#)\z 

^U, IS 1 3 1^^-rJ: IS 1 2(n^Lfcv'— /Mtf 
5 2 t(5tflHi:»»«r«po*t[6jStE2 O^SK^-^** 
5 2{ZL± T F TT 3£t£ 1 0 t:i@* £ *LT^3 0 

[0 0 8 3] x-^^wjihiss ioi R^^mmm 

8ft 1 0 4^4 1 *ga^^^Urx-^i^6 aRt^*aEJ8 3 
a^**««»lftS*tT^S, ^-^jJMBIMhIKI 0 1 

7 f -^»IBBIfi]B6l 0 i^fe](S»ctU*Sti,4Miti«*J- 
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10 a <&££fc^?-5#m*ffifc:»tt btlfcT FT3 0I: 

*M«Hl[e]i£l 0 ll^^MLttS^U ^3l«5 
3(7?««(c?gfifc-r-5J:5iwU-CtAt\ Z<D£?\^ % 
SefirV K*^— *^S>ofc*3JK3telR5 3<0««Cli^ 

[0 0 8 4] mi 3 Kfe^T, ffialJi 5 0 fl, 0H*.tf— 

20 6„ i/-;*5 2tt, TFT7WSI10&WI 
45 2 Ot^nfe<OH322 -eW D 

^— U-) ^?lA^tt-C^6o *HpjStR 2 o <75«[ft 

Ji5 0{c®-T5#J^^ JB2iB3te«2 2&t/3JtM*«» 
•CfcS I TOJ»»^e>*-5*dTP)««2 l^Rlt^ti> 
£ e ft. Hi 3l£l*^£;h,TV^^3& s , *tlP]Sffi2 0^ 
CO A*t# Att-T 5^^T FT7K 1 0 <Offl 
30 jt^Bi»t5«l^li**x W^ttfx TN*-b\ ST 
N (^-A-TN) ^e— h% D-STN (^-ST 
N) K^^Sj{^- k^, y-yy-^!7^ h^- 

[0 0 8 5] Ml-. ffifU'^A- 1 0 0 t^*3^Tfi. -0» 
50 hffl-Ct^Sftf'l^AMt^ttSo 
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[0 0 8 6] (T^^oUyX^ffl^/:if 0 ^) 
>f^Dl/yX2 0 0ll %fffl¥-6 - 1 9 4 5 0 

m i 4 &*(D-mx~hz>f)K Mfa&m 2 o ±.^mytWitt 

t it vy^^y^^^^n<>xm%m^Pc<omn io 
fty^i/yxowlb^'f^D yyX2 0 

J: V) n 1/Z/X2 0 0 ^/SLX^b <fct\> 

[0 0 8 7] -r-f 9 n 1/^X2 0 0 <Dm.^^MU%, t£ 
*#J2 0 1 \ZX 9 % 2 0 2#I£9 WbHX 

&<9, z.<D±\^m^m2Mytm2 2. wii2iw 

212, 4»p(OtM*v/f^ u uvX2 0 ocouvX 

*^2 0 0 a|:M5J:5(w#-7>f^Dl/yX2 0 OCO 20 
[0 0 8 8] 01 4t^;fc^X, ^fp]m^2 1 f2, ^fp]S 

j£2 o^^int-^o-c^^ttrt^o rtf><J:5&*ffa 

m^2 1 1*. #1x^*^3/^ y ^^^j: 9 i Tomm 

^ 5 0 - 2 0 0 n m(Df ^ (1*19 I tf, 

£;ft,6 0 SE^2 312. >Ky-f ^ K«j«ftif<75 

*»aHBt3&^*5o iO«fc5*iBlnJJBt2 3(2. 

f|^J:!l»*Sn5, JS2itofcBt2 2tt, TFT30H 
^fg|2 2f2. Cr^Ni^mittM^^^ 

^ig, ^ h y y^^^-ria&^yf^igi: 

«2 2|J N T F T 3 0 CO^HfrJf 1 a ^*hh SJUt^ffi. 

^-r-5 0 <&w2, mi b\z7jk-r±5\z. 

puyX2 0 0' S:*tlPjStE2 otrRttS J: 

J:t\ JSC *tlp]atR2 0O*SSJB5 0^*tffii-6fl]<^ 

[0 0 8 9] *HJ6««BT*tt«»i. 02. 08. 010 
9 b^^LTi^^*ffi©tC^?L$ixX^6 0 JEld, ^ 50 
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^□i/yX2 0 0 0&^f22 0 0* ) f2. l^tf^'Lsft 
9 MC^ft^fimi-^^^2 0 0 a 0&W2 2 0 
0 a ' ) &3fe*^1-&o 

[o o 9 o] *HlfiJgffii-J:tttf, 3t^*trp)KtR 2 oco 

«]^?>Alt-r-5t, BflP««^tftf*'L\&9 b (S'LO 
C»IfiJt5ttIfc»>^W v 2 0 0 a ®^fi2 0 0 
a' ) fc$t^^P^^2 0 0 0&IM22 0 
0' ) KJ:?K rcOAtt*f2. BBpffl«0(5JS"f^9 
bSrfiL^ LXH*«ffi9 a±{r*5tStb6o t£oX, 
7>f^l/yX2 00 0&VM22 0 0' ) 
frfr%\z.£*)Vm 0£U< f2l&R^Xf2«iR^) OftHB 
*f««i&sjBp««rt(J:«dES*t5, rex, = h 
*~/U8(2. H)p««<0*'Lv»9 cl:^irWWfi 
Bt-^?L^^X(/^o ^WSirt^Af+ifiU: 
ffittSiB»»4HP««*£< £5- ^ 
LX, PJP®i$f2, ^OI3U£*£\&9 b &MS*'i>aft9 
ctc^UX^»Xfe6<DX. RJ»*<D3teH8J+«*f*. 

tt<5 (R^<0+^fJ(^^^9 b tlftS^tl^ft 

-< ^ P U^X<D*#te*fc LXf2. fflWWiPS 

[0 0 9 1 ] ft. **lfc«ffi-Cf2. TFTSrffl^XlB* 
;*Lf2. TFD (Thin Film Diode : »JR*V K) « 

"CfcoTt. -r^^t3U^X-eiii5R«ffi±^5t*:**"t" 

[0 0 9 2] (tt?tt») £Jl±»iW^ttW Ufc* 

[0 0 9 3] 5fei"iai 81:, &ni&J&1R<nfc&' < *' l '& 

[0 0 9 4] 018 ^*3^T, 11^-^(2. a^««IU 
0 0 *^i»«toaHlBS 1 0 0 2. |g»Jlfi]^ 1 
0 0 4, $i/^;H 00, * ^38£EI&1 0 0 8 
3fcW:«8Riai6l 0 l 0^r<l^X«l^$^xX^5 o 
fg^Rtiti^a^ 1 0 0 0(2, ROM (Read Only Memory) , 
RAM (Random Access Memory) , 4 * 9 t* 

frs 2 n 3/^58*1188 1 0 0 &frh<D# n s/^«#(^S 

*^W«*Qf31[s]!» 1 0 0 2i^tti^-r^o I^lfliMH] 
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s§ i o o 2 a. wis ■ fiH4R<sii»^ > y • ^ ^ 

1 0 0 4 l-tib^t-5o IBttUlK 1 0 04H *A 
10 0 StRHt^-So TOREK 1 0 l 0 (1. ±jfc<o 

&\Bmz-mfemM*wi&-tz>o ft, Wb^hoo^ 

ttt^TFTTKiS^ !2«j[H]Sgl 0 0 4& 
itlXt)J:<, Ctt(rip*.T*^«**Qf3llHlll5l 0 0 10 

[0 0 9 5] afedHl 9^5>H2 It-, ^ J: 5 

[0 0 9 6 ] Bl 9 1^*31^ 
/Pi/x^llO Ott. ±»6L.fc8BttlIe]lSl 0 0 4^ 
T F T7 ^-f SSiCfliJtl^M/^^ 1 0 0^ 
tfSA^e^a— ^*3fifflJKU ^RGBW7^ K 
/^lOOR, lOOGWlOOBHtffl^fc/ 

h 1 1 0 2^f)gMWtf)il6h 3%C<D 
;7~110 6RX$2$CCDy-<{ ? &4 7^ N >7-110 
8HJ:oT, RGB<0 3JWfefcMJS1~£#/##R* G, 

10 0GMlO0B^i^ o ^.(D^m^B^t 

12 2, y l/-L/yXl 1 2 sat^aiW^^i 1 2 4 
frbteh ] J U-l'^l 1 1 2 1 ^^Ltt^5 0 
LTs 7^f h^lOOR, lOOGWlOOB^ 

p-fy^j)XAlll 2l;:J:!m£^/*£;h,fc«L » 

ttu-vxi i i 4^tx^^ y-yi i 2 0(^^7 7— 

[0 0 9 7 ] #HJfc»ffi-?WI*^ flftJSw J: 5 KJtoteK 
SrTFT<DT«J(-KJtr*3*ttfx 0 0 

K&z>Rtt%, »tt^iiffli"5ia^TFTru^a*E 
/t^tc^-r ^ a-f */^^yxA 1112 £3?#Sttf"C < 

<7)AR(Anti Reflection) 7 /W^SrBfi!!) ft*tfc 9 s 
[0 0 9 8] 3&<D J << h/Wl 0 OR, 10 

og, i o o BfcWric-rs^-froiSft^/uowa^ip) 50 
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y-f h/</u;/ 10 0 RRtfl 0 0 B irjftft^Wtt^fpJd 5 

✓</U;/l OOGMO 0RW1 0 OB^yXAfl: 
J:9^L/c^(-, ^pJ^T'-fe^^^^V hit 

[0 0 9 9] g|2 OK&^-C, «^«»Wte^«!lfc5^ 

— 9 (PC) 1 20 011 ±3* LfcttiB^M'l 0 0 
h y^^-^-^rti-«^5>ttT*5!9. MI-CP 

0 2dS*a^*tbfc*fl:i 2 0 4^r<l^TV>6o 

[0100] 3=fcEl2 1 \^mirX l£gj[U&§i o o 

4 ^S^WafeaielK 1 0 0 2&»*Lfc^ifl^'<*A' 

1 0 o^^t-d i^»j[H]ff&i 0 0 4^m^m.%±m& 

£§1002 Sr^tf I C 1 3 2 ^ Kf-^ 1 3 

2 2±t^HISStufcTCP (Tape Carrier Package) 

1 3 2 TFTT MSfel 0 <nmmU\Z-Wtft bfo 

[0101] SJLkHl 9*^82 1 *#BSUXIftWUfc 

^=7 y • y— v-a v (ews) . 

[0102] fiJLJittM Ufc <£ 5 i-^ **Jfi«lftt!: 
[0 10 3] 
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<7?«fflBiHissia"efc6o 

[H 2 ] *SSW1- <t SSKifi'**'^* i *Mi»ffil-*3 

[H3] ^ftgt££^T^-rH2^A-A , RfrffiH 
[H 4 ] aSA/^/w^lBfifllSffi^Kag^oir^Sria 3 

3 (^Ufc^#l-O^X|ll£iioX^rX|IH (^CO 

2) x£>£ 0 

[H6 ] «fi^*/^*K^JK«^Kifi^ 0 ^^*EI 
3 ^Lfc^(^^tI^iioT,TtI§0 (%<D 20 

3) "CfcSo 

2<r>B-B* mmm^^x. me<D a 7) a>e> (2 

SHXfc6 0 

[H 8 ] ##01 £ SSeft'^KZ)* 2 *J6»ffit-*3 

[gi9] #[Rj*E&*fcT^-t-H8a>c-c* »rsia 

Xfc£ 0 30 

*3*t 6 t f t r u-y xtR±oms-r 

[HI 1] ^JSBHJ-^SieS^^^^*!*^*-* 31 * 

[(HI 2] *38M^J:S«Ji^*^^>±ftfllri?;S:7r5"r 

[HI 3] il2(DH-H' WX*$)6o 40 
[HI 4] n u^Xto— ^iJ^Ji^^^tbfclJ^^ 

[HI 5] n uvX^flfeo— ^J^JgJSKSttfcli 

«ffl(rfcMt5*tiPjS«^*£*:WrffiH-C*>6. 
[Hi 6] ftJk<Dmfi>'<*MzfsttZTFTTi"(& 
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[mi 7] tjejieoas^/^Kis^^^^^Bi 1 6 

<OD-D' iill^oX, H6<7) (1 7) (2 
0) ^^:bfcXS^O^X|E^i^t-!ll^ii^"C^^X 

[H l 8 ] #38WI- J: 5«^»*^3llfi^lB«>«WS 

[hi 9] m^aws^— uw»S7 F ov f x^ 

Sr^i-WrffiH-Cfce, 
[H2 0] LXtTV^-y-^^ 
tr a - * *• ^"f IE® H X- 5 o 

IH2 1 ] n*vm<o-wk tr^Tcp^i/^i 

SSS«*:^-t-»»Ht?*)«)o 
1 a 

3 a -jfeat* 

3 a ' -y— hm® 

3 b • 
4 
5 

6 a 
7 
8 

9 a 
1 0 
11a 

1 2 
13a 

2 0 
2 1 
2 2 

2 3 

3 0 
5 0 

5 2 /l4t 
5 3-|3S« 

7 o-*ap&a 

10 1 

1 0 4"-3fe3fcJRIB»EK 

2 0 0, 2 0 0' -^^ol^^ 
200a, 200a' - *W>X^^ 
2 0 1 



—8BiR*8i 
-TFTT^Sfi 

•TFT 



(16) 



11-311802 



SI 



Gl 



3 



G2-— 



Grr 



6a 



S2 



x 



n_j 
x 



T 
x 



[nil 



6a 



Sn 



X 



X 



T 

I 



X 



~i_r 



^ 3a 

x 



3a 



i i r 

x 



T 
x 



3b 



3a 



IB 3] 

A e2 




Id 




u 



14] 



<4> 
(5) 
<6) 



10 



UZZZZZZZZZZL 



iTj n mi 



,12 

,10 



(8) tZZ2 



(17) 



i - 3 



[El 5] 



[13 6] 




I I I I I I Mill 

:3a 3b 



3D1 



rrn iii iM i 



a 




2) EZZZZZ 




A' 




(15) 



(16? V77ZZ 



(17) 



(18) 



(19) 



(20) 



zzzz: 




17] 



18] 



(a) 




(b) ' 



CO 





(18) 



($m¥ 11-311802 




[Hll] [012] 




(19) 



<t#IPI¥l 1-311802 



[014] [HI 5] 




(20) 



4#M¥ 11-311802 



1 8 ] 



1010 



1859© 8ft 



9U v ^ 






N 

✓ 




1008 


o 


1002 





CLK 



3 

1004 



100 




